








in several particulars. 


“The fallacy of the requisition ‘dye 
exactly to pattern’ is illustrated by 
the discussion of points relating to 
the size and nature of the pattern, 
the light in which it is matched, the 
fastness of the applied dyes, and the 
availability of dyes, in which it is 
shown that dyeing to pattern is fre- 
quently impossible and is often only 
to a limited extent in the interests of 
the customer. It is urged that the 
phrase shall be used only in cases in 
which it is intended literally and not 
as a common formula.” 

In the first place customers have 
the habit of sending along all sorts, 
shapes and sizes of cuttings which 
have one of the following inscrip- 
tions—“to be matched exactly” “must 


be exact” “‘an exact match required” “cannot be accepted 
unless matched exactly” and so forth and so on with 
their irritating parrot-cry of “exact, exact” as if one had 
nothing to do but mutter Abracadabra or cry Hey presto! 


and the thing would be done. 


is real and undisguised. 


The fact that color is an intensely individual thing is 
seldom taken in account by customers and they never 
Teckon that a shade that may appear O. K. to one man 
is anything but O. K. to another who may be colorblind, 
Pethaps bilious or jaundiced at the moment of matching. 

Colorblindness is a far more common defect than most 
People suppose and is present in such an infinite variety 








HE following paragraph is culled from the Jour- 
nal of the Textile Institute September 1928 page no two persons 
A324 and serves to strengthen the writer’s views 


No man is more genu- 
inely delighted to see an “exact match” than the colorist, 
and when he does succeed in pleasing his own usually 
exacting visual faculties in such matters his satisfaction 


Shade Matching in the 
Printworks 


By T. C. HUTCHINS 


In Cowper’s “Table-Talk” the fol- 
lowing couplet occurs— 
“To win no praise when well-wrought 

plans prevail, 
But to be rudely censured when they 

fail.” 
No more apt description of a col- 
orist’s lot could have been penned by 
the poet had he served his appren- 
ticeship to the thankless task of 
matching shades in a printworks. The 
same job in a dyeworks is admittedly 
harassing, but when the number of 
factors that enter into the production 
of a print compared with the com- 
paratively few that influence a dyed 
shade is taken into consideration I 
think it will be admitted on all hands 
that the printworks colorist has in- 
deed an unenviable task as he sits 
down to match the shades of an 
exacting customer who knows little 
and cares less about the technical 
difficulties that have to be overcome 
before his wishes can be fulfilled. 








of degrees that it would be hardly too much to say that 


confronted with one hundred com- 
posite shades would agree on every one of them. In one 
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printworks the writer found three 
men in responsible position who 
were at least partially colorblind. 
One was unable to distinguish grey 
from green, another could not tell 
red from green, while yet another 
(who was an examiner of goods 
leaving the works) had very hazy 
Another 
man who also held an important post 


notions as to any color. 


in the firm used to have a regular 
argument with the writer every time 
tan shades were in question, always 
maintaining that they were much 
redder than they really were. A 
foreman color-mixer in another firm, 
who was also his own colorist, when 
given a green shade to match would 
consult one of the machine printers 
(on the quiet) to ensure that the right 


tone was reproduced, being unable to decide for himself in 
the matter. Whether he did not see the shade of green at 
all or whether he saw it as a different shade of green 
from other people the writer was never able to find out. 
At all events he had probably found out his own weak- 
ness by bitter experience and wisely took the easiest way 
out of a difficult situation. 

A factor which is hardly ever taken into consideration 
by customers with shades to match is the light that such 
shades are examined by. Perhaps they, glancing hastily 
at a few shades by artificial light will order helio where 
blue was intended or vice versa. In order to obtain the 
best possible conditions for matching, the laboratory or 
office of the colorist should have windows with a north 
view, so as to get the clearest possible light falling on 
the shade he is to match. This is important when the 
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possibility of losing a customer is taken into account, as 
a result of a too hasty decision made in the wrong kind 
of light and perhaps affecting the whole of a large order. 
To begin to match shades in artificial light is madness and 
an order is better delayed for a few hours till daylight 
returns than spoilt by bad matching. Even where so- 
called “Daylight” lamps are availablle it is always safer 
if possible to wait for the real article rather than trust 
to an unknown quantity, e.g., the aforementioned lamps. 

Dull, cloudy days are also snares to a colorist as also 
is bright sunlight. The best kind of light is that emanat- 
ing from a clear sky in the north as hitherto pointed out 
and only in such light should important decisions be 
taken that may affect the firm for good or ill in large 
issues. 

Before proceeding further it might be well to issue a 
serious warning to young men in the trade who have 
never done so to have their eyes tested for colorblind- 
ness, as a discovery of such a defect made too late may 
ruin an otherwise promising career. It would obviously 
be impossible for a man ever to attain to any respon- 
sibility of colorist if his sight were discovered to be de- 
fective towards certain colors as an employer could place 
no reliance upon his judgment in that respect. Not so 
long ago such a case came under the writer’s notice where 
a lad with a taste for designing was discovered to be de- 
fective in his color vision with the result that a career 
which he had looked forward to with interest and en- 
thusiasm had to be abandoned. 


Final Decision 


To return to the question in hand many considerations 
affect the final decision before a shade is “matched.” 
Customers will persist in sending along all sorts of cut- 
tings differing in every respect (except color) from the 
actual productions they require and then expect such re- 


quirements to be fully met. They will even go so far 
as to pick out a number of shades from an assortment 
submitted for a multi-color pattern and then when their 
own choice of a color combination is not justified by re- 
sults turn and rend the unfortunate printer who has pro- 
duced the goods strictly to requirement. On top of that 
they will offer the naive excuse that they expected the 
colorist to keep them right. Happily they are not all so 
black as the writer has perhaps depicted, there being 
found among them not a few who remain human and 
accessible to the pleas of harassed printers and their 
colorists. 

Nevertheless the statement at the beginning of the 
last paragraph holds good and one will often get such 
things as a set of block printed cuttings on linen with 
which to match a similar set of shades to be reproduced 
by screen or machine printing on poor quality cotton. 
Worse still, one may receive a number of exceedingly 
bright shades on silk (bright full reds, greens and blues, 
flaming oranges and intense scarlets) with the request 
to match them in fast colors on poor quality cotton goods 
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or perhaps on tinted grounds. Colors brushed on paper 
are particularly hard to match on a textile fiber especially 
when bright, full shades are required, such as reds, greens, 
oranges and all shades of brown, more especially full 
dark tones. One peculiarity of brushed shades is that 
they are seldom evenly applied. If they were the diffi- 
culty would not be so great, but where the touch has 
been light the shade is also light and heavy where the 
brush is full, some parts of the submitted pasteboard 
being easily twice as dark as others. In such a case the 
only thing to do is to strike the happy medium, unless, 
as some of the more thoughtful people do, a pencilled 
arrow is directed on to the particular shade that is re- 
quired. Apart from this difficulty, however, there is a 
purity and depth of tone about paper shades that cannot 
be successfully imitated on vegetable textiles and the 
sooner merchants recognize this the better for their peace 
of mind. Where silk is concerned such shades can be 
successfully imitated and even out-rivalled by the use 
of certain classes of color, e.g., the acids, basics, and 
azoics. 

Given shades on wool to be matched on cotton or linen 
is often a difficult proposition as the wool shades are 
frequently of a soft and bloomy type that is very hard to 
imitate on the other fibers especially if they happen to 
be mercerized. It is difficult to obtain soft effects on a 
mercerized fabric as the attraction for coloring matter 
is so great that colors always look their brightest. Closely 
woven materials, e.g., the finer counts of cambric and good 
quality plain cottons are more suitable for soft effects. 


Woven Material 


The most irritating of all types to match is the shade 
submitted on woven material. The so-called shade con- 
sisting of the effect produced by two or more effect 
threads coming together to form an unnameable con- 
glomeration of color. These are only a few of the diffi- 
culties encountered at the very start of the job. Having 
dealt with them we will pass on to those problems that 
are connected with processing and discuss each as it 
bears upon our present subject. 

The most important consideration is of course the cloth 
upon which the colors are to appear in the finished 
state. A color that will give a poor shade on one cloth 
will scarcely be recognizable at the same strength on an- 
other cloth. The difference in printing processes has also 
a great deal to do with the ultimate result. The writer 
calls to mind an instance of such a difference. In one 
case the color printed was a 16 per cent shade of a well- 
known brand of Indanthrene orange, in the other case 
the same color was printed at about 3 per cent. In the 
first instance the color was weak and very faded looking 
although properly aged and oxidized. The second shade 
was bright and bloomy and looked at least 100 per cent 
better than the first example. The weak shade was block 
printed on heavy dress linen which had probably not beet 
properly bleached and desized while the printer had used 
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his maul so severely as to force much of the color 
right through the cloth, so flattening the shade; to crown 
matters the piece was allowed to hang for too long in a 
more or less humid atmosphere before ageing. The sec- 
ond color was printed by an entirely different process, 
the Colleresine DK method being used. The color was 
first printed on, thickened only with Colleresine DK with- 
out the addition of any reducing agent or alkali. When 


properly dried the goods were developed for one minute 
in a bath containing 


1 oz. Sodium hydrosulphite 


1 glass Caustic soda 68 deg. Twaddle 
1% lb. Glaubers salt 
per gallon of water at 160 deg. Fahr. 


As a result the full yield of color was obtained. The 
class of material was somewhat different being a very 
well-bleached cambric of close weave. 


Clean Cloth 


The writer has stressed time after time this matter of 
well cleaned cloth and it is a point that cannot be em- 
phasized too often. It is the very first and most elemen- 
tary principle in calico printing that the cloth be first 
thoroughly cleansed from all impurity before any at- 
tempt is made to print it. Yet colorists by the score can 
testify to the fact that such a state of affairs is far from 
being the case and that often they are confronted with 
goods badly bleached, full of weavers’ size and even 
paraffin wax; worst of all, goods that have been white 
finished and then, when the owner has changed his mind 
about their destination, sent on to be printed without a 
thought for the man whose job it is to print them. 

Cloths that look perfectly white coming into the print- 
works and on which the colorist sees in fancy his bright- 
est colors looking their best, have an unhappy trick of 
coming up very yellow on prolonged steaming such as is 
required for mordant colors. This is the result of boil- 
ing with caustic instead of lime in the bleach works in 
order to shorten and cheapen the process. The printers 
of goods that have to be submitted to prolonged steaming 
should therefore insist that they be lime boiled and that 
no short cuts be taken. 


Desizing 


The point of thorough desizing must also be considered 
as it often happens that sized goods are sent to the print- 
ets. This difficulty is more apparent with linen goods 
than any others as such yarns need a lot of size to make 
them weave properly. When Alizarine colors are being 
used this defect is most noticeable, as size in any quan- 
tity prevents fixation of the color to a proportionate ex- 
tent. In the use of vat colors the same objection holds 
good. 

: The simplest method of ascertaining whether any size 
S present or not in the form of starchy substances is to 
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test a small piece of the suspected material by means of a 
solution of 1 gm. iodine and 10 gms. potassium iodide in 
1,000 cc distilled water. If a large quantity of starch 
(in the form of size) is present a dark blue coloration 
is formed. Smaller quantities give lighter shades of blue 
until a stage is reached when the quantity of size is com- 
paratively harmless and not worth the trouble of re- 


moval, showing if quite free from size a yellow iodine 
stain. 


It requires but little imagination to picture the effect 
of trying to force a color by mechanical means e.g., print- 
ing, into the body of a fiber that is already thoroughly 
coated with another substance as in this case size. If a 
microscope were taken and two fibers examined — one 
cleaned, the other sized—the difference would at once 
become glaringly apparent. Some colors will give passable 
results on such material, but none will give anything like 
the best possible result and the only thing to do is to 
see that the cloth is absolutely clean before starting to 
print at all. 


Regarding cotton cloths the difference in color af- 
finity can be so great as to be almost incredible. At one 
end of the scale are the poor qualities that are used for 
very cheap styles, unmercerized and of an open weave, 
to be filled up in the finish so as to appear more expen- 
sive. On the other hand there are the mercerized cloths 
with their great affinity for color. Chief amongst this 
class as regards affinity for color are the opal cloths 
(usually manufactured in Switzerland) closely woven 
with very fine threads and highly mercerized. Color ef- 
fects on such cloths are very bright and soft while great 
depth can be obtained without having to resort to spe- 
cial thickenings. For instance, chrome mordant colors 
will give very beautiful and deep effects using British 
gum only without having to use starch, which is very 
apt to soften the edges of the prints. It is no exaggera- 
tion to say that 100 per cent increase on the color yield 
can be obtained on an opal cloth compared with an or- 
dinary plain cotton of a similar weight. 

A difficulty which is often met with is to have two 
or more separate types of cloth sent for printing in ex- 
actly the same colors and patterns. Unless a compro- 
mise can be made with the customer much difficulty may 
be experienced before the goods can be made to suit. 
In cases like this, however, customers usually do agree 
to take the same colors on the different cloths even if a 
difference should be apparent in the shades. 


Type of Pattern 


A matter which is not taken sufficient account of in 
coloring from the customer’s point of view is the type 
of pattern being printed. A set of designs is drawn up 
and sent out for engraving often without consulting the 
colorist at all. On one roller will be found engraving 
ranging from fine milled lines to heavy blotches deeply 
engraved. No consideration is here shown to the man 
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who is expected to produce a saleable effect on both line 
and blotch by means of one make-up of printing color 
which can be made only to suit one or other; a com- 
promise being a sure way of making a very middling 
job of both. A more complicated problem is discovered 
when there is more than one such roller in a set of per- 
haps four in a multi-color pattern. In one instance a 
dark blotch will be required, while in another a pale 
blotch is asked for. In the latter case a print paste that 
will give a nice bloomy pale shade on the blotch will 
yield an almost invisible line on another part of the roller. 
Again, to make one right is to spoil the other, the 
result is another compromise and a poor print which 
might have been avoided by using a little foresight and 
having a consultation with all the people concerned in the 
production of the finished article. 

Collaboration between foremen might here be stressed. 
As a direct result of friendly talks and helpful chats work 
would become easier and certainly more efficient all round. 
To see the other fellow’s point of view is at all times 
good for the spirit and not seldom it actually proves bene- 
ficial to ourselves in that we learn of ways and means 
to meet our difficulties that we did not see before. The 
subject of collaboration is, however, too large to be 
dealt with adequately in the limits of this article but 
perhaps if space is available later some observations might 
be made on this interesting topic. 


To revert again to the matter of patterns, engraving 


etc. The type of cloth to be printed is not sufficiently 


taken into consideration when engraving patterns. It 
often happens that a pattern is engraved far too heavily 
for a particular type of cloth, the roller carrying far more 
color than the cloth can properly absorb, thus giving rise 
to blurred prints, and colors that are too full, besides 
wasting color unnecessarily. 


There is also the matter of the color being crushed 
when printing, by the plain roller. This effect is too 
well-known to need much discussion, having been dealt 
with fully by others and by the writer himself in a re- 
cent article. Suffice it to say that the plain roller should 
always be used with great discrimination, too much pres- 
sure on it giving scabby and ill-covered prints, while the 
effect of several rollers following on the first color printed 
is known to affect the shade in great measure also. In 
vat colors the fault is particularly noticeable as it is also 
on silk fabrics. 


The matter of colors working into one another and 
carrying over in printing has also been ably discussed 
by other writers so as to need no further comment from 
the colorist’s point of view except that all such possible 
effects should be taken into account when coloring a pat- 
tern so that the ultimate result will conform as nearly 
as possible to the desired color scheme. 


Regarding the matter of color carrying over, the writer 
puts forward the following suggestion which he has 


AMERICAN DYESTUFF REPORTER 


February 27, 1933 


known to work very satisfactorily and which he has not 
yet seen in print. 


Color Carrying Over 


The idea is to wash the roller as it revolves each time 
away from the wet print. This is managed by having a 
color box filled with water fitted up just above the roller 
to be washed. A lint is fitted in the ordinary way and 
in the water box a piece of woolen blanket is lapped 
several times round a wooden furnisher. The end of the 
blanket is then taken over the edge of the box and al- 
lowed to hang half an inch or so above the roller at a 
point a little in front of the edge of the lint. The capil- 
lary attraction of the woolen blanket causes dripping all 
along the edge of the blanket so as to give a slow but 
continuous flow of water on to the roller. This carries 
away the film of color and in its flow down the lint is 
caught in a little wooden V shaped trough fixed right 
below the lint. The trough need only be tied firmly 
so as to be easily removed. It projects over the edge of 
the color box and has a fall to one side so as to run the 
water into the pit underneath the machine. Thus the 
roller is kept perfectly clean and as a result also the 
color being printed. 

After printing there are other processes which have 
their separate effect on the colors, these also must be 
considered. For instance, steaming. Large masses of 
mordant colors on heavy cloths need careful handling 
during steaming. Preferably a run through the rapid 
ager first and afterwards an hour’s steaming with plenty 
of space so that crushing and its attendant dulling of 
the color does not occur. This is of course where a 
continuous steamer is not available; even in the latter 
case it is necessary to have a copious flow of steam and 
a well ventilated chamber so as to avoid accumulation of 
acid fumes. With some brands of the Rapid Fast Colors 
care must be taken not to steam too long as it is only 
the H brands with perhaps one other exception that will 
stand such treatment. 


Indigosols 


Having had the opportunity of working with the In- 
digosols for some time the writer can cite with authority 
from his own experience of these colors, using the steam- 
ing method and the sulfocyanide of ammonia process. 
It was found that after ageing, in every instance a pro- 
longed steaming (one hour in a cottage steamer) gave 
excellent results. Even when the colors appeared specky 
and uneven after printing and ageing the full steaming 
removed all such defects and gave perfect results. The 
Soledons too gave similar results by the same meaiis, 
using of course a different mixing. 


(Continued on page 165) 
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INCE we are more interested in present day de- 
velopments in the field of water softening than in 
what transpired years ago or may possibly take 
place in the future I have devoted the major portion of 
this paper to various difficulties experienced recently by 
leading United States textile mills, the manner in which 
these troubles were overcome and a general resume of 
the advantages afterward obtained. Consequently but a 
few paragraphs of this paper are devoted to water soften- 
ing in the past and to predictions of future advancements 


in the water softening field as applicable to the textile 
industry, 


mill’s largest raw material, from 1%4 to 43 times the 
weight of the manufactured or processed material being 
used. Hence, it has always behooved the manufacturer 
and processer of textile materials to pay particular atten- 
tion to the quality of his water supply. In the early days 
of the textile industry in this country there was a keen, 
appreciation of the advantages to be derived from the 
use of clear soft water and consequently we find our 
large woolen and worsted manufacturers dotting the 
banks of the Blackstone, Pawtuxet, Woonasquetucket and 
other rivers in and around Providence, Rhode Island; 
the silk dyers along the banks of the then clear, soft 
Passaic, and many of the larger cotton dyers, bleachers 
and finishers strung out along the soft river waters of 
Virginia, Georgia and the Carolinas. Filters were in- 
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While it is frequently forgotten, water is the textile 
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stalled for effecting some degree of clarification but 
softening was considered absolutely unnecessary because 
a water supply having a hardness of from 1 to 4 grains 
per gallon was considered very soft and ideal for even 
the most delicate of textile processes. 

In those localities where the water had a hardness of 
8 grains to the gallon and more, lime and soda water 
softeners were installed for effecting a hoped for reduc- 
tion to about 4 grains per gallon. These softeners were 
in most cases pretty messy and unsatisfactory affairs. 
Chemicals had to be weighed out and applied, there was 
a problem of sludge removal and control was at the best 
quite difficult. The softened water was always tre- 
mendously dosed with soda, pipe lines were clogged up 
with after precipitated lime and it was quite impossible 
for the textile operator to obtain uniform results from 
the highly variable water delivered. 

Then the zeolite softener appeared. This was a filter 
which instead of being filled with filter sand was filled 
with zeolite—a substance which possesses the property 
of extracting lime and magnesium from the water and 
when exhausted can be regenerated with a solution of 
common salt, after which it is again ready for another 
period of lime and magnesium absorption. The first 
zeolites used in this country were slow regenerating syn- 
thetics. After they had been exhausted of their soften- 
ing capacity it was necessary to allow the brine solution 


to remain in contact with them for a period of from 
12 to 24 hours, during which time they were regenerated 
or revivified and made ready for another softening run. 
This was a slow expensive process and the apparatus 


itself extremely costly. Furthermore, the synthetic 
zeolites were soft and porous with the result that traces 
of iron or suspended matter of any kind present periodi- 
cally in most water supplies clogged up their pores, pre- 
vented complete regeneration with the brine solution and 
continuously lowered their effective softening capacity 
so that in many cases with many water supplies little 
or no soft water was obtainable after a few years of 
service. For all of this the advantages of zeolite softened 
water were early appreciated by those textile mills having 
a water supply with a hardness in excess of 8 grains to 
the gallon and the troublesome lime-soda softener was 
rapidly replaced by the zeolite system which could in 
most cases deliver a water that was very nearly 100% 
- soft. 

However, there was one extremely serious draw-back 
to the advance of water softening by this method and 
that was the excessive cost of the zeolite. This was 
originally manufactured in Germany and sold for about 
$2,200.00 per ton. A 6 foot diameter softener contained 
several tons of this synthetic zeolite so you can readily 
visualize about what the cost of these first softeners was. 
Regardless of this some units were sold and as the price 
of this original zeolite dropped to about 40 and then 20 
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cents per pound more softeners were installed in textile 
mills. Competitive synthetic zeolites then came on the 
market and an American zeolite was brought out which 
effected a still further reduction in price and more soft- 
eners were installed in the textile industry. 

(Samples of raw greensand and refined and manufac- 
tured zeolite exhibited.) 

Then came the discovery of the great greensand beds 
in the southern part of the State of New Jersey and 
the manufacture of the greensand type zeolite water 
softener which rapidly replaced most of the original and 
later synthetic zeolite units. The greensand zeolite soft- 
eners had many advantages. The regenerating time was 
reduced from 12 to 24 hours to 30 or 40 minutes while 
the zeolite if properly refined and processed was hard 
and durable, quite resistant to iron and various forms of 
suspended matter and, what was of even greater impor- 
tance, absolutely non-porous and capable of consistently 
delivering a uniform supply of 100% soft water. 

Today I believe it may be said that well over the 
majority of textile mills in this country soften all or a 
portion of their water supply through zeolite water soft- 
eners of the greensand zeolite type. This is done for 
innumerable reasons, many of which.are only known to 
the owners of the softeners themselves. Generally speak- 
ing the use of 100% soft water conserves on supplies 
and permits the production of a higher quality, uniform, 
better saleable article—the desire of every textile mill 
operator. In addition the softened water is customarily 
used in the boilers to save fuel and to minimize the cost 
of boiler maintenance. 

In the following pages of this paper I will cite specific 
problems encountered by various textile mills and at- 
tempt to show how these problems were solved by soft- 
ening the water supply. All examples relate to the soft- 
ening of waters having a hardness of less than 3 grains 
per gallon, in other words softening relatively soft waters. 

Example No. 1 

One of our leading high-grade printers and finishers 
of cotton, rayon and silk was experiencing numerous 
troubles throughout their plant. They had kier stains, 
were using what they believed to be an excessive quantity 
of soap in their washers, had trouble matching shades in 
their dye-house and some of the heavy goods gave off 
a rancid, most unpleasant odor. The water they were 
using was clear, having been carefully filtered, and had a 
hardness of only 1.5 to 2.5 grains per gallon which is 
of course considered extremely soft. 

After a careful investigation of the water supply in 
question and the troubles encountered it was apparent 
that lime and magnesium salts in the water were the 
immediate causes of the troubles and it was decided to 
soften a portion of the water supply through a trial unit. 
The results were excellent. The rancid odor—the result 
of broken down lime-soap which had attached itself to 
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the fiber of the heavy goods and never been washed out— 
was eliminated, since all of the lime was removed by the 
softener ; the softened water gave brighter, more uniform 
shades in the dyehouse and enough soap was saved to 
pay for the operating cost of the water softening plant. 
The satisfaction of this textile mill with soft water was 
expressed by the purchase of a complete water softening 
plant for softening the entire water supply. 
Example No. 2 

It seems that often the character of the water supply 
is about the last thing thought of when trouble arises. 
If a water analysis showing the various impurities such 
as color, turbidity, iron, alumina, pH and hardness pres- 
ent was made periodically and a graphic record kept many 
of the woes and sleepless nights of the textile chemist 
would vanish and life itself would be far more pleasant 
for the man who is so often held responsible for the 
results produced. 

I remember about 6 years ago one of the leading 
Southern cotton bleacheries found it quite impossible to 
get a satisfactory nap on its heavy goods. Numerous 
lots were rejected and unless the trouble was remedied 
there was a strong probability that orders for this work 
would have to be placed elsewhere. Textile experts from 
all over the country were called in to study the problem 
and offer a remedy and although among other things 
the filtered water supply was tested its hardness was not 
thought the source of the trouble because the total lime 
and magnesium content was only from 2 to 3 grains 
per gallon. Somewhat in desperation a water expert was 
as a last resort called in to study the problem and at his 
recommendation a zeolite type water softening plant was 
installed to soften the water in the hopes of softening 
the cotton goods and enabling the manufacturer to obtain 
a satisfactory nap. I had the pleasure of putting this 
water softening plant in operation and of turning the 
first supply of crystal clear 100% soft water through 
the bleachery mains. Never have I seen a happier man 
than that bleacher nor a more satisfied mill than that 
one with the results obtained from soft water. Their 
napping problem was completely solved as were others 
in other departments of the mill that subsequently swung 
over to soft water. 

Example No. 3 

A point that is often forgotten is that it costs very 
little to soften a relatively soft water to zero degrees 
of hardness. For example: It costs only approximately 
one-half a cent to make 1,000 gallons of water having 
a hardness of 2 grains per gallon 100% soft. This 
is equivalent to a salt cost of a single half dollar for 
each 100,000 gallons of rain soft water delivered. It 
might be well for some chemists here tonight to com- 
pare this softening cost with what they are paying for 
chemicals—the principal purpose of which is to keep 
the hardness salts of lime and magnesium in the 
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dye-bath water in colloidal suspension in the hope that 
they won’t attach themselves to the fiber and cause shade 
matching and other operating difficulties. 

While, of course, the principal function of the water 
softener is to soften the water, properly constructed 
down-flow type units also perform splendidly in a clari- 
fying capacity. City or relatively clear ground water 
supplies that periodically contain pipe line scale, a little 
turbidity or suspended matter of any kind are quite com- 
pletely clarified and the textile mill is safeguarded against 
the presence of such impurities. In other words a zeolite 
water softener in a textile mill both softens the water 
and clarifies it of suspended impurities that might at 
times be present in the best of water supplies. 

In this respect I recall the experience of a little hosiery 
mill down in North Carolina several years ago. They 
had been using city water having a hardness of about 
2 grains per gallon and a little iron, manganese and other 
suspended matter. Their dye-house was literally full of 
re-dyes and seconds most of the time. A zeolite water 
softener was installed and according to the chemist in 
charge the following advantages were obtained. 

1. The quantity of degumming agent was reduced 
by approximately 35 per cent. 

2. The soft water was used as a substitute for dis- 
tilled water in back-winding and knitting. 

3. Precipitation of the particular dyestuffs used was 
completely prevented. 

4. The luster of the textile fibers used, particularly 
cotton, was greatly increased. 

5. There was better penetration of the dye and a 
decided increase in the velocity of dyeing. 

6. The soft water eliminated a harshness of the ma- 
terial previously noticed, prevented the formation of 
dough balls and the formation of sticky curdy mate- 
rials on the dyeing machinery. 

7. Re-dyes and seconds were reduced by over 90 
per cent. 

The point that I want to make particularly is that the 
water supply at this hosiery mill was what is generally 
considered as very soft although it frequently contained 
varying quantities of iron, manganese and other sus- 
pended matter which in addition to the hardness salts 
of lime and magnesium were quite completely removed 
by the zeolite water softener and the mill was provided 
with a supply of clear and soft water at an operating cost 
for salt of about % per cent 1,000 gallons. 

Example No. 4 

This example takes us to a New England dyeing estab- 
lishment specializing in the dyeing, bleaching and finish- 
ing of woolen and worsted yarns. I have a small exhibit 
showing this yarn after being bleached in the skein form 
in bleach boxes using hard city water and a sample of 
the same yarn after being bleached directly in a Franklin 
machine using clear 100% soft water obtained from a 
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Fig. 1—10,000 Gallon Per Hour Zeolite Water Softener. 


greensand type zeolite water softener. The city water 
contained a little iron, color and a hardness of about 1% 
grains to the gallon. As you will note from the samples 
there is quite a decided difference in the appearance of 
the two yarns but the improvement in quality using 100% 
soft water does not represent the only advantage. 
Previously to the installation of the water softener the 
yarn could not be bleached directly in the Franklin ma- 
chines, it being necessary to take the yarn from the spools 
and to bleach it in the skein form in bleach boxes, then 
re-winding onto spools before dyeing in the Franklin 


machines. Using clear 100% soft water this bleach- 
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ing is now done directly in the Franklin machines at a 
saving of approximately 6 cents per pound for handling, 
to say nothing of the infinitely whiter, softer yarn that 
is obtainable using the clear 100% soft water. 


Example No. 5 


manufacturer of cotton and woolen 
blankets for many years used raw unfiltered and un- 
softened water in their bleachery and finishing depart- 


ments. The raw water contained some organic coloring 


A well known 


matter, a little iron and a hardness ranging from about 
1.5 to 1.9 grains per gallon. It was demonstrated that 
by using clear 100% soft water a substantial saving 
could be made in soap in the wet finishing department 
and more uniform light shades obtained in the dye-house, 
An opinion was also expressed that soft waters might 
eliminate rancid odors noticeable on the heaviest goods 
and give a much loftier, softer feel to the finished blan- 
kets. Clarifying water filters and zeolite water softeners 
were installed at this plant with the result that a saving 
of nearly 30 per cent was made on soap in the wet finish- 
ing department, odors were entirely eliminated, better 
more uniform results were obtained in the dye-house 
and the finished blankets were articles of much satis- 
faction both to the owners of the mill and to the buying 
public. 

The standards of excellence are being steadily and 
radically raised and an article which might have been 
classed as a first a year or two ago is today positively 
listed as a second. Competition is keener today than ever 
before and to secure business one must show a superiority 
either in manufacturing cost or in quality and preferably 
in both. 
manufacturing at a lower cost and improves the quality 


A zeolite water softener in most cases permits 
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Fig. 2—500,000 Gallon Per Day Gravity Water Filtration and Zeolite Water Softening Plant. 
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and saleability of the manufactured article. 
delivered by the softener is clear and 100% soft but 
what perhaps is of even greater importance is its con- 
tinuous uniformity in clearness and softness throughout 
every day in the year. The textile chemist and colorist 
can standardize on formulae and match shades and quality 
on different lots of material whether they are processed 
in March or November, thus eliminating the water supply 
as a possible cause of any trouble that may be experienced. 


The water 


Tomorrow, it is predicted that those leading contenders 
in the textile industry will turn their eyes more and more 
to the softening of their water supplies whether these 
waters have a hardness of 1 or 10 grains per gallon. 
Where conditions are favorable, concrete or wood tank 
gravity softeners will be installed, for this type of equip- 
ment is readily accessible and efficient in operation and 
the softening process is always in clear view of the operat- 
ing attendant. Where floor space is a scarcity and head 
room abundant small diameter stand-pipe height zeolite 
water softeners will be manufactured to safely deliver 
large quantities of water at a high rate of flow without 
the need of providing additional housing. Zeolites will 
be manufactured harder and more durable to make them 
even more resistant to attrition wear, coarser and more 
uniform to give higher rates of flow at smaller pressure 
losses and to have higher softening capacities and lower 
operating costs. The manufacturers of the zeolite softener 
will also make an earnest endeavor to keep the price 
range within the spread of every manufacturer’s budget 
so that the advantages of this equipment can be enjoyed 
by even the textile mill whose finances are for one reason 
or another impaired. The textile chemist and colorist 
should ask himself this question: 


Can we reduce our manufacturing costs and improve 
the quality of our product by softening all or some 


portion of our largest and what may be our most ex- 
pensive raw materiah—_WATER? 


JANUARY MEETING, PHILADELPHIA 
SECTION 
ELD on Friday, January 27th, in the Pennac Capers 


Room of the Penn Athletic Club, 
Square, Philadelphia, Pa. 


Rittenhouse 


The business meeting was preceded by the usual in- 
formal dinner. 

The Chairman opened the business meeting with a short 
address of welcome to our research associate, Dr. Milton 
Harris, who was accompanied by Dr. Harvey A. Neville, 
professor of chemistry of Lehigh University. Both gen- 
tlemen responded with a brief address of thanks. 


The Treasurer reported that he had received a remit- 
tance from the National Treasurer. 


Mr. S. F. Alling of Hungerford & Terry, Inc., read 
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a prepared address entitled, “Water Softening Yesterday, 
Today and Tomorrow.” 

It was followed by an interesting discussion in which 
members and guests participated. WV f3 

Mr. E. P itbOrganization 
followed with an address pertaining to Synthetic Rubber. 
He did not present a prepared address and his remarks 
were not transcribed. 


R. Bridgwater of the du 


jrief notes taken by the undersigned permit the fol- 
lowing summary of his remarks. 

They related principally to the properties of Duprene 
the new synthetic rubber, synthesized by the research 
chemists of the du Pont organization. 

The research activities which resulted in the production 
of Duprene on a commercial scale extended over a period 
of six years. 

When started, the object was not to produce rubber 
synthetically, but a substance that would be superior for 
industrial purposes. 

This object has been accomplished as demonstrated by 
the facts that Duprene is more resistant to animal, vege- 
table and mineral oils and synthetic organic solvents. 
These substances cause natural rubber to swell and quickly 
lose its strength. They also affect Duprene, but to a very 
Duprene is also very much less sensi- 
tive to the destructive action oxygen has on natural rub- 
ber. It is less sensitive to heat and more suitable for use 
in machinery where it is exposed to heat as for gaskets, 
packing, etc. 


much less extent. 


Duprene does not require sulfur for vulcanization. 
Natural rubber does and only vulcanized natural rubber 
is suitable for the average industrial purpose. As it is 
the sulfur in natural rubber which tarnishes bright metals 


it is obvious that Duprene is a superior product for cush- 
ioning these metals. 


(Continued on page (110) 156) 





JANUARY MEETING, NEW YORK SECTION 


HE January Meeting of the New York Section of 
the American Association of Textile Chemists and 
Colorists was held at the Elm Golf Club, Paterson, New 
Jersey, Friday evening, January 27, 1933, Mr. Henry 

F. Herrmann, Chairman, presiding. 
. .. Routine business of the Section was transacted .. . 


Chairman Herrmann: I have the great pleasure of in- 
troducing to you Dr. H. D. W. Smith, of the technical 
staff of A. M. Tenney Associates. He has admitted that 
the title of his address is a rather cryptic one, but it 
won't be long now. He is going to let us in on the secret. 
Dr. Smith! (Applause.) 

... Dr. Smith then delivered his prepared address . . . 
( Applause. ) 
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Why Is A Textile Fiber? 


By HAROLD DeWITT SMITH 


A. M. Tenney Associates, Inc. 


HE world is full of puzzles. Almost everybody 

likes them I think, judging from revival of the 

craze for jig saw puzzles which is hard upon the 
heels of the crossword puzzle age. As a relaxation there- 
fore from the ever-present immediate problems of the 
dyer, the textile chemist or the technician, I have thought 
that it might entertain you, as it does me to play with 
the puzzle involved in the question: “Why is a textile 
fiber a textile fiber? 

The outward form and behavior of these materials 
(whose production or manipulation provides us all with a 
living) are so familiar that I daresay most of us have 
spent little time or thought on why these particular sub- 
stances have been selected and developed by mankind out 
of the wealth of materials which exist in the world for 
the production of textile fabrics. 

As we name over the commonly used textile fibers the 
differences in chemical constitutions are rather striking. 

The principal fibers in use today are drawn from the 
three classical kingdoms of matter: 

From the Mineral Kingdom—Asbestos. 

From the Vegetable Kingdom—Cotton, linen, jute, 

ramie, the rayons or synthetic fibers. 

and from the Animal Kingdom—Silk, wool, other ani- 

mal hairs. 

Think of the chemical differences: Asbestos is a com- 
plex minerai consisting of silicates of magnesium and 
calcium, Cellulose is composed of carbon, hydrogen and 
oxygen, a carbohydrate, second-cousin to sugar from 
which it is built by nature in order to form a “bony” 
structure to support the varied forms of vegetable world. 
The animal fibers (whose function in nature as a protec- 
tive coating is nearer than that of the other fibers to the 
function which they have been made to perform by man) 
are built up from carbon, hydrogen, oxygen, nitrogen and 
sometimes sulphur into various amino acids about a com- 
mon base material called keratin, special forms of protein 
—stuff of which microbes and elephants, wise men and 
fools, and even textile chemists like ourselves are made! 

Obviously chemistry alone cannot inform us about the 
textile common denominator of these diverse materials. 
Nor can it explain why mica, a mineral quite closely re- 
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lated to asbestos ;. or why starch, a carbohydrate of the 
same percentage composition as cellulose; or why gelatin 
or casein, which also consist of complex amino acid group- 
ings, are all quite unfitted for textile purposes. 


At this point it may be well to inquire ‘What are the 
fundamental characteristics common to all textile fibers 
which are responsible for their utility in the production 
of yarns and fabrics?” When we do so we see imme- 
diately that the physical properties far outweigh the chem- 
ical properties in importance although they spring from 
the chemical constitution. 

All of the textile materials, including these which we 
have enumerated are composed of long slim units, i.e., 
fibers or filaments. This is the first requirement. Sec- 
ondly, these elements have strength and thirdly they have 
suppleness. 

Without these three fundamental properties no fiber 
can attain textile importance for they make possible the 
formation of long fine building units of yarns, strong 
enough to stand weaving, knitting and wear, supple 
enough to be bent around one another in knitting or weav- 
ing, supple and strong enough to be strong at the knots 
and to make a flexible drapable fabric. With these funda- 
mentals, a place in the textile world is assured and the 
valuation of the various fibers in the textile scale of 
beauty and utility will then be determined by the sec- 
ondary properties such as chemical and physical stability, 
affinity for dyes, luster, surface characteristics, etc. 

So now we have come to our puzzles! The material 
world is composed of atoms and forces. The atoms are 
the pieces of our puzzle; the forces are the links which 
hold them together. Unlike the popular jig saw puzzles 
in which a given set of pieces can only be fitted together 
into one particular pattern, the atomic fragments of our 
world—of which there are ninety-two kinds, and count- 
less numbers of each—can be linked together by the 
forces (of which we need consider two principle kinds) 
to form an almost innumerable number of patterns of 
pictures. 

Both of these kinds of forces are probably electrical in 
their fundamental nature. The first known is commonly 
thought of as the force of chemical attraction, the valence 
force which binds atom to atom to form a definite mole- 
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cule. We shall call this the primary valence force. The 
second is a mutual attraction which two molecular par- 
ticles (or larger ones) exert on one another. Although it 
masquerades under various names, such as van der Waal 
force, field force and perhaps even our old friend gravity, 
we shall take it without probing deeper into its nature as 
a force which associates molecules or particles into larger 
aggregates and call it simply force of association. 
Fortunately for us (and especially for Dr. Weber who 
is awaiting his “innings”) we need play with only seven 
kinds of atoms to form our pictures tonight—carbon, 
hydrogen, oxygen, nitrogen, silicon, magnesium and cal- 
cium—with the addition of two outsiders for a prelimi- 
nary practice puzzle. The credit for solving the puzzles 
rests, of course, not with us but with the busy research 
workers of the last two decades in many different lands. 
Let us start with a crystal picture—one of the simplest 
is common salt, Na Cl. Dissolve it in water and we get 
free ions: Na+ and Cl-. As the water evaporates these 
two will pair off again but the secondary electrical forces 
of attraction and repulsion between pairs of molecules 
will cause four of them to form a crystal cube like this 
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which will be extended in all three dimensions as addi- 
tional pairs are fitted into place, until we have the visible 
cubes which are the salt of the earth and of our dinner 
table. But, although you may throw this salt into a dye 
bath to drive the dye out of solution and into the fiber, 
it is not the sort of picture which meets our ideas of a 
textile fiber. The arrangement of atoms and the forces 
holding them together are the same in all three directions. 
Hence the structure is neither long and slim, nor supple, 
although it does possess considerable strength. 

Another crystalline substance is diopside, which is cal- 
cium magnesium silicate Ca Mg (SiO,),. According to 
the physicists who have shot X-rays at all of the sub- 
stances we are discussing tonight, in order to discover 
how nature put together the puzzles we are solving so 
glibly, we can put these four kinds of atoms together as 
follows (remembering that Si has four bonds, while O, 
Ca, and Mg have two each: 


ce 
oe 
O O 
| | 
toy 
| O O 


These “molecular” units can be joined end to end and 
side by side thus: 


| | | | 
—O—Si—O—Si—O—Si—O—_Si_O— 


| | | | 
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to build up a solid visible crystal fo diopside. - Here we 
have a structure consisting of long and slim chains laid 
side by side, but the bonds acting laterally as well as those 
longitudinally are of primary chemical valence and make 
the structure far too rigid to meet our textile requirement 
of suppleness. Let us try again. In two minerals, called 
chrysotile, whose empirical formula is H,Mg,Si,O,, and 
amphibole these single silicon-oxygen chains form a double 
chain. Representing the Si and O atoms by black and 
white circles respectively and omitting the intermediary 


Ca and Mg atoms, we can picture these double chains 
thus : 


These chains are of 
indefinite length and 
are held together lat- 
erally in parallel bun- 
dles by secondary 
forces only, between 
O and Mg, a bond so 
weak in comparison 
to the primary valence 
Fig. 2 forces as to allow 


some slippage and 
hence some flexibility between the single chains. 


Here then is a prehistoric textile fiber—asbestos—fash- 
ioned by nature long before nature fashioned man. It is 
valuable, chiefly, for its heat and fire resisting qualities 
rather than for its textile qualities because its suppleness 
leaves much to be desired. The secondary forces are too 
strong. Remember its general ring-chain form and ap- 
pearance in connection with the structure of the vegetable 
fibers and that in it no rotation and little flexing at the 
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joints between the rings is possible because of the double 
connection between them. 

Although Dame Nature found Silicon with its four 
valence bonds of great use in building up myriads of 
structures in the mineral kingdom (as different from 
one another as quartz is from asbestos), she took another 
element—carbon—possessing four similar but more active 
bonds, from this kingdom of the dead to make the king- 
dom of the living. 

On a plane surface we must draw a single carbon atom 
so 


ah 
C 


but remember these four bonds of equal strength and 
value are so directed as to be equidistant from one an- 
other in space, i.e., their ends are to be thought of as 
spaced equidistant on the surface of a sphere thus: 
in the middle of which sets the C atom. 
If we link four hydrogen atoms to the 
carbon bonds we get methane—a gas 
commonly known as marsh gas thus: 


H 4H 
‘i 
Cc 
lee. 
oe 


But in place of one H we can link on directly another C 
atom and another and another, forming a carbon to car- 
bon chain thus 
cs ae ae 
oh oh eo a 
C C Fh 

In these the a ee rae be satisfied by H 
atoms or others. If they are hydrogen these compounds 
are hydrocarbons and as the chain increases in length they 
change from bases to liquids to solids. We are still in 
the Mineral Kingdom for crude petroleum is a mixture of 
many of these hydrocarbons. Refining separates the 
shorter chains—petroleum, ether and gasoline—from the 
longer ones—kerosene; the still longer ones—lubricating 
oils and the very long ones—solid paraffin or asphalt. 
Here we find the secondary or associative forces at work 
again holding the chains together by the mutual attrac- 
tion of side groups (in this case, H atoms). These sec- 
ondary bonds are weak but the longer the chain the 
greater the total force along it holding it to its neighbor- 
ing chain, hence the increase in viscosity and in solidity 
of structure. But even the solids, paraffin and asphalt, 
are soft or plastic because the secondary forces are too 
weak to hold the chains together in strong bundles of 
parallel chains—they cling like the fibers in a matted felt. 
So we use the viscous oiliness of some of these hydro- 
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carbons and the somewhat similarly constructed fatty 
acids, fats and oils to lubricate our textile machinery and 
to oil and dress our yarns and fabrics, but their long slim 
chains will not line up to form stable bundles which we 
can use as textile fibers. 

Our next puzzle is in the vegetable kingdom, a molecule 
of sugar—glucose—C,H,,O,. In England these atoms 
were fitted together by patient chemical research which 
was confirmed by X-ray work into a ring structure thus 


on 
By the removal of a molecule of water (H from one end 
and OH from the other) Dame Nature joins these glu- 
cose residues end to end through oxygen bridges to form 
long chains perhaps 100-120 units long thus (using our 
black and white spheres or circles again (black for car- 
bon, white for oxy- 
gen) and omitting the 
H atoms. (Fig. 4.) 
Note that here the 
oxygen bridges form 
a single flexible coup- 
ling between the rings 
in place of the rigid 
double coupling in as- 
Fig. 4 bestos. 

Here again the chains are mutually attracted but in this 
case the associative forces of the side OH groups are so 
strong as to cause the chains to form bundles (which we 
call micellae) and these in turn to form larger bundles and 
so on until we reach the visible fibers of cellulose. Here 
we have all of our fundamental requirements, long slim 
elements, strength in the chemical bonds of the chains— 
and, in the side bonds, that order of strength which holds 
the fiber structure firmly together yet provides a flexible 
supple structure. All of the native cellulose fibers and the 
rayons are built of these chains. Among the native fibers 
ramie possesses the most perfect arrangement of the chain 
bundles parallel to one another and to the fiber axis. It 
is therefore the strongest but at the same time the most 
inflexible and hence too brittle for many purposes. In 
cotton the axes of the bundles spiral about the fiber axis 
and the balance between strength and suppleness is much 
better. In the rayons, during whose manufacture the 
cellulose has been broken up into bundles of chains of 
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single chains in solution, almost any desired orientation 
of the bundles can be obtained in spinning. The trick is 


to spin the yarn to the proper balance of strength, elonga- 
tion and other properties. 


Our last group of puzzles is in the animal kingdom. 
Here again carbon plays a star part but must share the 
honors with nitrogen as a partner in the chain. The 
starting point is a simple amino acid, NH.CH,COOH 
which we can picture thus: 


OH 
AN | 


N CO 
Be oe 
CH 


| 
H 


By removing here also an H and an OH (one molecule of 
water) long chains of amino acid residues joined to- 
gether by primary valence bonds are formed: 


H 


HN t H NH C 
ee ee Ne i 
a NH CO = 
H H 
This is the back bone of the proteins (the principal 
building material of the animal kingdom) and represents 
one of the simplest and loveliest—silk. These chains are 
held together in parallel orientation by the strong sec- 
ondary bonds between CO and NH groups in adjacent 
chains, and the chains themselves are very long. 


The nature of the proteins is greatly influenced by the 
length and nature of the side chains which may be sub- 
stituted for the ‘side H atoms above. Longer side chains 
attract one another and consequently pull the main chain 
into loops or kinks and thus increase the elastic elonga- 
tion and the suppleness. Wool is so constituted. Its 
main chains lie in a looped or bowed formation which 
gives it a very high true elasticity. When the side chains 
get too long and complicated they overpower the parallel 
bundle arrangement and an interlaced molecular mass 


without fibrous structure, such as that of gelatin or of 
casein, results. 


CO O 


Thus endeth the puzzles for this evening. But the re- 
search work goes on and on for, although these pretty 
pictures which we have drawn so glibly explain the funda- 
mentals which we have considered tonight, and explain 
also a great deal about the chemical behavior, the swelling 
im water, the dye absorption, etc., they also leave much 
to be explained. Bit by bit the puzzles are being filled 
iM, in greater detail and providing that fuller under- 
Standing of textile fibers which will give all of us here 


on the firing line better fibers and better methods of 
Processing. 
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Discussion 
Chairman Herrmann: We have to thank Dr. Smith for 
a very scholarly presentation of a subject that possibly has 
escaped our thought, and that is the invisible microscopic 
structure of the fibers with which we are otherwise so 


familiar. Undoubtedly his talk has caused a number of 


questions that you would like to clear up. If so; Dr. 
Smith would be very glad to answer them. 

If you haven’t any, I would like to start off with one 
question, and that is: How does one arrive at these con- 
cepts of structure of cellulose and proteins? Is it some- 
thing that a microscope or ultra-microscope can see or is 
it more or less of a theoretical conception? 

Dr. Smith: It is a long way from theoretical now. The 
microscope can’t see it, nor can the ultra-microscope but 
the X-ray has done it for us. Back in 1912 a German, 
Professor von Laue guessed, perhaps we might say, that 
the spaces between the atoms in a molecule, such as a 
crystal of salt, are of approximately the same order as the 
length of the X-ray waves. He therefore thought that 
just as with visible light one can make a difraction grat- 
ing of thirteen or fourteen thousand lines to an inch, I 
think it is, in which the lines correspond approximately 
to the order of wave lengths of visible light and use that 
difraction grating to get interference patterns, so one can 
use these atomic crystals to get interference patterns 
from X-rays. 

So if one sets up a crystal of salt and projects a beam 
of X-rays through it and puts a photographic plate at a 
given distance here, one gets spots on the plate, due to the 
interference effects of the X-rays passing through this 
grating. If one knows the distance between crystal and 
plate and can measure the distances between spots on the 
plate, then it is a matter of geometry to get the distances 
between the atoms in the grating that created that effect. 
In this way the physicists have been able to measure 
interatomic spaces. 

Bragg, in England, has been able to determine the dis- 
tance from carbon to carbon, carbon to oxygen, and many 
of the bonds in inorganic and organic chemistry. At the 
same time, taking cellulose for example, Haworth in 
England through purely chemical methods, making methy- 
lated products and various substitution products, had ar- 
rived at certain conclusions about the nature of this glu- 
cose molecule, and had drawn a formula of the type we 
have just used. The figures of Bragg and of workers in 
Germany, such as Meyer and Mark, and of Sponsler in 
this country, for these interatomic spaces, when applied 
to this formula of Haworth, checked. So it is reason- 
ably certain that the space orientation of the atoms is as 
described. 

That in general is the method that has been employed 
with these substances and there is very little of the fun- 
damentals in these pictures which we have drawn that is 
uncertain. 


109 


AMERICAN DYESTUFF REPORTER 


February 27, 1933 


Proceedings of the American Association of Textile Chemists and Colorists 


—_——————— — ——— — — ——  — — — 


In England there is a group of workers at Leeds and 
Manchester that have pretty well fought out the arrange- 
ment of these long keratin chains and the fact that the 
variations in proteins are due to the nature of the side 
chains. Most of that has been a combination of the 
X-ray difraction work with the chemical knowledge we 
have had before, and partly by building up synthetic 
chains of simpler substances and getting the behavior 
which was predicted. 

Chairman Herrmann: Thank you, Doctor. 
am convinced. 

There is just one more question: When you speak of 
the spinning of a rayon fiber and the developing of the 
spiral form, I don’t want to run into the error of thinking 
that you are thinking of the twisting of the filament. It 
is something internal in the structure, it is not anything 
visible to the eye, this spiral form? 

Dr. Smith: None of this is visible to the microscope 
even, except a cotton fiber which develops a spirality as it 
dries. The reasons for that spirality are two: In the ripe 
state, it is a hollow tube, but this hollow tube is made 
up of a spiral structure and those spirals cross, one layer 
of the cellulose as it lies down will spiral this way and 
the other that way. You may remember as a youngster 
having these grass tubes you could push together and 
pull apart, you could squeeze them on your finger. Well, 
that is roughly the way the wall of cotton fiber is built 
up. Under a microscope, you can see striations of a fiber 
running both ways. 

Even that is much larger than these things we are talk- 
ing of, because those things are made up of bundles which 
are made of smaller bundles, etc. till we eventually get 
down to these single chains. The length of the cellulose 
unit in Fig. 4 is about ten Angstrom units. One Ang- 
strom unit is one ten thousandths of a micron which in 
turn is a thousandth of a millimeter. 

Chairman Herrmann: Any more questions, gentlemen ? 

Mr. Freedman: I would like to ask Dr. Smith whether 
the position of the atoms in the molecule or the identity 
of the atoms and their postion is made known in that 
fashion, and whether or not the different atoms are 
identified or ascertained by the difference in size of the 
wave length or in just what manner it is obtained? 

Dr. Smith: The location of the atoms is determined 
by the X-rays. The nature of them is determined by 
their chemical behavior. For instance, when Mr. Ha- 
worth takes glucose and methylates it, he knows that he 
gets 2-3-6 trimethylglucose, that is, starting from that 
end over there and coming around, the second and third 
and sixth carbons atoms are the ones that have OH groups 
which can methylate, and he knows that because the 
methylated glucose will perhaps have certain optical prop- 
erties. I can’t tell you off-hand what all the chemical re- 
actions are, but it is chemical methods that will determine 
usually the position of the particular groupings, and it 


110 


I, for one, 


very seldom depends upon one particular reaction. Those 
points are checked by different methods before they de 
cide, and if they do not check, somebody will come along 
and challenge them. So eventually from the reactions the 
material undergoes, combined with this X-ray work, they 
pretty well know. 

I wouldn’t like to leave the impression that the whole 
thing is cut and dried nor that w eare too cocksure about 
it. Those fundamental structures are pretty well settled 
now but if you could sit in in one of these meetings, as | 
had the pleasure of doing in Manchester in September, 
and hear the Germans and English and Americans that are 
doing this work get up and dispute one another, you 
would realize that there is still a lot of room for discus- 
sion. However the general fact is pretty well proved that 
they are long chain structures and the primary bond is in 
this direction, and in the side directions they are these 
secondary field forces that hold the thing together in the 
right balance of structure. Otherwise, instead of having 
a textile fiber, we would have an oil or mineral or some- 
thing else. 

Chairman Herrmann: Are there any more questions? 
If not, I think we shall proceed to the next paper. 

That will be delivered by Dr. Arthur E. Weber, of the 
National Aniline & Chemical Company. He has selected 
as his subject “The Influence of Direct Sunlight on Vat 
Colors in the Reduced State.” It gives me much pleasure 
to introduce Dr. Weber! (Applause.) 

... Dr. Weber then delivered his prepared address ... 
( Applause. ) 


MEETING, PHILADELPHIA SECTION 


(Continued from page (105) 151) 


The superiority of Duprene compared with natural 
rubber and other synthetic rubber-like substances is 
proven by the fact that there is an active demand for it 
despite its cost which is thirty times that of rubber. 

Among the many purposes for which it is used may 
be mentioned hose for oils and solvents, gaskets, packing 
and valve diaphragms that come in contact with oils in 
service and aprons and gloves for dairy use. 

It has superior properties for tires, but its cost is pro- 
hibitive for this use, however, it has and will find in- 
creasing uses for other purposes in automobiles, airplanes 
and other vehicles used for transportation. 

An interesting discussion followed Mr. Bridgwater’s 
talk. 

Following a rising vote of thanks to the speakers, the 
meeting was adjourned. 

Attendance, 79. 

Respectfully submitted, 
Cartes A. SEIBERT, 
Secretary. 
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The Influenee of 
Direct Sunlight on 


HAVE been asked why a shade card recently issued 
by the National Aniline and Chemical Company 
showing their vat dyes on rayon contains a note that 

direct sun rays should not be permitted to strike the mate- 

rial while the dyestuff was in the reduced state. In other 
words, the note implies that some of the leuco compounds 
of vat colors are destroyed under the influence of sunlight. 


Five or six years ago when I was working in the skein 
dyeing department of a large silk concern, I was called 
to the finishing room one morning and shown a large 
lot of vat dyed rayon with the uncomplimentary remark 
that this was about the most uneven batch of rayon they 
had seen in a long time. It was a light tobacco shade dyed 
with Golden Orange RRT and Blue GCD. A large part 
of the lot was all right while the balance showed very 
bad yellowish streaks which did not disappear when given 
a new liquor of Caustic Soda and Hydrosulphite, or by 
any other treatment. We had been dyeing the same shade 
right along and never had encountered this trouble be- 
fore. Everything had been done the same way as usual. 
The same amounts of Caustic Soda and Hydrosulphite 
had been used, also the same temperature and the same 
size machine. The only difference which could finally 
be found was the location of the machine in the dye house. 
On account of too much work in the cotton department 
where we usually did the rayon dyeing, the lot in ques- 
tion was dyed in the silk department on a machine of 
exactly the same size and construction. (It was a 24- 
reel machine of the revolving roller type as we meet them 
in almost every skein dye house.) The fact that the ma- 
chine was located in a different section of the plant did 
not seem to offer an explanation for the unevenness, and 
all I could do was to watch the next batch of the shade 


which had shown the trouble being dyed on the same 
machine. 


Nothing wrong could be noticed while the lot was in 
the dye liquor. After dyeing, the batch was bundled up 
and hydroextracted, which practice we used to follow at 
that time. When the helper reopened the first bundle in 
order to put the lot back on the machine for airing and 


_ 
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washing, I observed that the sun which happened to be 
shining brightly struck the material which was still partly 
in the reduced state. The reduced parts of the skeins 
which were reached by the direct sunlight never oxidized 
to the desired shade but to a much yellower tone which 
could not by any means be brought back into the shade 
which was wanted, and which defect was identical with 
the trouble found with the lot of the same shade dyed 
a few days before. 

From that time on I have always been careful to keep 
the sun out when dyeing vat colors, without giving the 
matter much further thought. I cannot remember ever 
having read anything on this subject in a trade paper or 
in sample cards, although I assume that some of you 
gentlemen present must have made similar observations 
with respect to the effect of sunlight on a number of vat 
colors in the reduced state, i.e., during the dyeing opera- 
tion. 

It was not until a few months ago that I was reminded 
of the matter again. I was dyeing three small lots of 
cotton which were to be used in a sample card. They 
were a light, a medium and a dark shade of Golden 
Orange 4R Double Paste. It was rather late in the 
afternoon, and just a few minutes before we were ready 
to wring out the lots, the sun rays broke through the 
windows on the Northwest front of the building. They 
managed to strike the lots which were being dyed on the 
open box on straight sticks, i.e., with part of each skein 
exposed to the air. After wringing out and airing, we 
observed that the light and medium shades, corresponding 
to ’%% and 2%4% dyeings of Golden Orange 4R Double 
Paste, showed very bad yellow streaks. These streaks 
were very similar to the ones I observed on the lot dyed 
with Golden Orange RRT a few years earlier, and there 
could not be any doubt that they were caused by the sun 
rays. 

My curiosity was aroused sufficiently that I decided to 
look into the problem more thoroughly in order to find 
out which vat colors are affected under the influence of 
suntight and what is the nature of the change they under- 
ge. I would like to point out at this time that the chemical 
constitution of a vat dyestuff is solely responsible for the 
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behavior of its leuco compound under the influence of 
sunlight. According to our findings it does not make any 
difference whether the color is domestic or imported, or 
by which concern it is manufactured. We shall, therefore, 
in most instances omit that part of a dyestuff’s name 
which is merely indicative of its manufacturer, and shall 
give as a further identification the color index number 
whenever possible. 
I have brought along two skeins each, dyed with 


Golden Orange 4R (C. I. 1098) 
Golden Orange RRT ....(C. I. 1097) 
Golden Orange G (C. I. 1096) 


In each case, the skein which is labeled “Struck by 
Sunlight” was exposed to the influence of direct sun rays 
during the last five minutes of dyeing and was also wrung 
out and aired in the presence of sunlight. 

You will find on close examination of these skeins that 
in the case of the Golden Orange G the exposure to sun- 
light had practically no effect on the dyeing. The exposed 
skeins of Golden Orange RRT and Golden Orange 4R, 
on the other hand, show very bad yellowish streaks. The 
yellow parts of the skeins of Golden Orange 4R and 
Golden Orange RRT match each other quite well, and 
are very close in cast to Golden Orange G. 

When immersed in a warm bath containing caustic 
soda and hydrosulphite, these yellow parts, i.e., the places 
which had suffered a change under the influence of sun- 
light, reduce to the red leuco color characteristic of Golden 
Orange G, while the rest of the skein naturally reduces 
to the violet leuco color of Golden Orange 4R and RRT, 
respectively. 

The chemical formula of Golden Orange G is C,,H,,O2 
(Pyranthrone), while the constitution of Golden Orange 
4R and RRT are Dibromo- and Trichloro-Pyranthrone, 
respectively. (The position of the bromine and chlorine 
atoms is not known. I therefore just write them above 
and below the structural formula, separated by a line 
from the latter.) Fig. 1. 
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ee 
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—_—_—_—_——————a SSS eee 
Gr ‘Br; 
Golden Orange 4R Leuco-Golden Orange 4R 
(Dibromo Pyranthrone) (Na-Salt of Dibromo-Dihydro 
Pyranthrone) 
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The destruction of the Golden Orange 4R seems to 
follow the formula shown on this table. 


In the alkaline reducing bath, we probably have the 
sodium salt of dibromo-dihydro-pyranthrone. 


Under the 
influence of sunlight, sodium bromide is split off, and the 
final result is the ordinary pyranthrone, or Golden Or- 
ange G. 


In the case of Golden Orange RRT, the reaction runs 
in an analogous way. The chlorine atoms of the trich- 
loropyranthrone are split off (under the influence of sun- 
light) ; the result is again pyranthrone or Golden Or- 
ange G. 

It may be mentioned that the destructive action of the 
sun is not limited to the dyestuff fixed on the fiber, but 
that the color in solution is also affected. For instance, 
if a dilute liquor of Golden Orange 4R, contained in a 
glass cylinder, is exposed to sunlight, it can easily be 
observed that the violet solution gradually changes to the 
red vat characteristic of Golden Orange G. 

Having proven that sunlight has a destructive action 
on chlorinated and brominated Pyranthrone, we tested its 
influence on a large number of other vat colors, giving 
special attention to such halogenated products which are 
extensively used in the trade. 

As far as the other important vat dyestuffs of the 
anthraquinone series are concerned, we did not find any 
more types which are appreciably affected by direct sun- 
light. The chlorinated dihydro-anthraquinoneazines such 
as Blue GCD and Blue BCS (C. I. 1113 and 1114) do 
not seem to lose the chlorine atoms, since there is neither 
a perceptible change in shade nor in fastness to lime 
bleach to be observed. Chlorinated violanthrone and 
anthraquinone acridrone, such as represented by Violet 
2R (C. I. 1104) and Red Violet RRNX (C. I. 1161), 
respectively, do not suffer under the influence of sunlight 
either. With these colors, the halogen seems to be affixed 
to the molecule in such a way as to resist the splitting-off 
action of the sun rays. 


The derivatives of 
Indigo and Thioin- 
digo, as a class, are 
much more susceptible 
to the influence of sun 
rays than are the an- 
thraquinone vats. We 
have observed that all 
the colors of the in- 
digo group which con- 
tain either chlorine or 
bromine are affected 
by direct sunlight 
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while they are in the reduced state. Dark shades of these 
colors may withstand a few minutes’ exposure to sun 
without being noticeably changed, while light shades are 
yery badly affected. It does not make much difference 
what material is being dyed, although, in the case of 
Brilliant Indigo 4B, for instance, a dyeing on silk seems 
to be much less affected than a shade of the same depth 
being dyed on cotton or rayon. 










I shall pass around two skeins of cotton dyed with Bril- 
liant Indigo 4B (C. I. 1184) as well as two skeins dyed a 
light shade with ordinary Indigo. One skein of each 
color was exposed to sun in the same manner as described 
before. You will notice that in the case of Indigo the 
sun rays have no destructive action on the dyestuff. Bril- 
liant Indigo 4B, on the other hand, is so badly affected 
that in some places the color is completely discharged to 
a white. The final result of the reaction, therefore, is 
not just a splitting off of the halogen atoms, but an actual 
destruction of the chromophorous C=C group, probably 
with simultaneous removal of the halogen atoms from 
the isatin radical (Fig. 2). 














9 6 


wd YX Ay 
c=—c 
a % 
Ww 
vi 


ry 








Tetrabrown-Indigotin 
(Brilliant Indigo 4B) 


Leuco-Tetrabrown-Indigotin 





Fig. 2 





The dotted lines in the formula for leuco-tetrabro- 
mindigotin give an idea of the breaking up of the molecule 
under the influence of sunlight. 

Tetrachlorindigo, or Brilliant Indigo B (C. I. 1190) 
reacts in exactly the same way as the brominated indigos. 

On the other hand, it must be mentioned that some of 
the halogenated derivatives of thioindigo show a different 
behavior under the influence of sunlight (Fig. 3). 
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No white places are formed, which fact shows that the 
chromophorous C=C group has not been noticeably at- 


tacked, probably due to the steadying influence of the 
ethoxy group. 


In the case of dibromo-thioindigo (C. I. 1208—Ciba 
Bordeaux B) where the ethoxy group is missing, we 
observe the phenomenon that in some parts of the skein 
the dyestuff is completely discharged, while in other 
places which show a pink color, it has been converted into 
Thioindigo (C. I. 1207—Ciba Pink B) by merely split- 
ting off bromine. A considerable part of the skein finally 
shows a dull violet color showing that the reaction has 
not reached any final stage. Thioindigo itself does not 
suffer a perceptible change when being subjected to sun 
for the same length of time. (Skeins of thioindigo and 
of brominated thioindigo.) 

Among other well known halogenated derivatives of the 
indigoid class which, while in the reduced state, become 
affected by the action of sunlight are the following: 

Vat Red Violet RH ...... (C. I. 1212) 
Wee WORE | kee eskocans (C. I. 1222) 
Vat Pink FF and 

Vat Pink FB ... (similar to C. I. 1211) 


Those halogenated products which contain other sub- 
stitutents such as methyl groups or ethoxy groups are not 
quite as sensitive as the ordinary halogenated indigos or 
thioindigos. 
Our observations can briefly be summarized as follows: 
(1) The leuco compounds of all those vat colors of the 
indigoid series which we investigated and which 
contain chlorine or bromine atoms were affected 
under the influence of direct sunlight. 
The leuco compounds of a number of those vat 
dyestuffs of the anthraquinone series which con- 
tain chlorine or bromine atoms are destroyed when 
exposed to direct sunlight. 
Leuco compounds of vat colors which do not con- 
tain either chlorine or bromine are not affected by 
a short exposure to sunlight. 
(4) The destructive action of the sun rays is apt to 


(3) 

















Helindone Fast Scarlet R 









Helindone Fast Scarlet R (C. I. 1218), which is the 
dibrominated product of Diethoxy thioindigo, is converted 
into the non-halogenated compound which is nothing else 
than Vat Orange R (C. I. 1117 —Helindone Orange R), 
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Fig. 3 


° ° 
e+ . % C c 
By: / 
Sen L . ght , =c 
OCH, Sats O\ A / coHs- 





Vat Orange R 


show itself in piece dyeings as well as in skein 
dyeing of the vat colors named before, as soon as 
direct sunlight is permitted to strike the material 
while the dyestuff is in the reduced state. 
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(5) In most instances, the trouble only shows up to 
its fullest extent after the colors have been given a 
soaping at the boil. In our opinion, it accounts for 
a good many of those cases where the lot was 
found to be all right after dyeing, and only “be- 
came uneven due to soaping.” 

An item which we would like to point out is the fact 
that leuco compounds in the dry state, such as we find 
them on vat color printed goods leaving the ager, do not 
seem to be adversely affected when they are struck by 
sunlight. 

It may also be mentioned that the carbon arc of the 
Fade-Ometer has an effect similar to the action of the 
sunlight. However, the Fade-Ometer seems to act much 
more slowly than the rays of the sun. 

Before we conclude, we wish to call your attention to 
some analytical possibilities which are offered by the 
peculiar action of sunlight on a number of leuco vat col- 
ors. For instance, Golden Orange RRT can be discov- 
ered in any mixture of vat dyes such as brown or grey 
by simply exposing a light shade, reduced with caustic 
soda and hydrosulphite, to the influence of the sun rays. 
If Orange RRT is present, the exposed part oxidizes 
much yellower than the unexposed places. 

A brown produced by mixing Brilliant Indigo with vat 
Orange R will show the presence of its components by 
turning towards the shade of the orange; the blue is 
partly or completely destroyed, while the orange, being 
not halogenated, remains unaffected. 


Discussion 


Chairman Herrmann: Gentlemen, have you any ques- 
tions? Dr. Weber will be glad to have them. 

Again I can say that the address, I think, shows a 
thoroughness and a preparation which is very creditable to 
the producer as well as to the Association. 

Surely there must be some difficult problems that find 
an answer in this light phenomena. 

Mr. Werner Von Bergen: I would like to ask Dr. 
Weber what he means by direct sunlight. Is it an open 
window or through the glass? 

Dr. Weber: It doesn’t make any difference whether it 
is through the glass or outside. I prepared these skeins 
by going outside but you get the same effect through the 
glass. The lots which were destroyed—some up in New 
England and some around here—under the influence of 
sunlight, happened to be destroyed through glass. 

Mr. Von Bergen: The effect of sunlight behind glass 
is about five times as slow as direct sunlight. 

Dr. Weber: It is apt to be slower, but even there it 
takes only a few minutes. Suppose you dye a lot and 
get sunlight for only two or three minutes on the lot, you 
will have a damage if it is a light shade. Ina dark shade, 
it takes more. Eventually you won’t see anything. 
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Mr. Von Bergen: Is it the same phenomenon that was 
discovered by a certain professor in Switzerland as to 
the influence of light on dyeing cotton and rayon? 

Dr. Weber: I don’t think it had any direct connection 
with it. 

Mr. Von Bergen: I thought probably it was a similar 
phenomenon. 


Dr. Herman E. Hager: I think you are referring to 
the destruction of the fiber on some vat colors, if it js 
exposed to sunlight. 


Mr. Von Bergen: The fiber is not affected at all, If 
is only the color. 

Dr. Hager: The color is naturally affected. You might 
say that a yellow fades out completely but the fiber at 
the same time is destroyed. 

Mr. Von Bergen: They found out that it was the 
chemical reaction through the sunlight. 

Dr. Hager: Dr. Weber refers to the leuco compound, 
Dr. Weber: As you probably saw, the fastness of a 
color when finished properly has no connection with the 
fastness in the leuco state. Everybody knows that indigo 
hasn’t anywhere near the fastness of tetrabrom-indigo, 
The two oranges, Orange RRT and Orange 4R are known 
as very fast to light colors. Just the same, they are de- 
stroyed while plenty of other colors which don’t have 
nearly the fastness are not affected, for instance, Flavone 
or Yellow G. So there is no connection between the 
fastness in the reduced state and the fastness in the fin- 
ished state. 


Mr. Freedman: It appears that the use of window 
glass eliminates wave length, rather, low wave length. 
The Corex D eliminates wave lengths below 2600. That 
being the case, wouldn’t it be advisable to conduct some 
further tests using different light filters to determine what 
particular wave length or combination of wave lengths 
produces or causes this change? You remarked before 
that the Fade-Ometer does not cause fading as rapidly 
as sunlight. A study of the spectrum of the Fade-Ometer 
in comparison with that of the spectrum of the sun ought 
to be able to throw some further light on it. 

Dr. Weber: It would be very interesting to make ex- 
periments using different kinds of glass, and I don't 
doubt it would not be so difficult to find a type of glass 
which would prevent this reaction, although I have not 
made any experiments along this line, because the main 
object of this paper was to call your attention to this fact 
and to guard yourselves against it. Whenever you see 
some unevenness on your lots and you don’t know just 
where it comes from, I suggest you ascertain whether 
there might have been some sunlight. I hope that not 
every dyer will come around now and say when he has 
an uneven lot “Of course it was due to the sun.” (Laugh- 
ter.) 

Chairman Herrmann: Have we any more questions? 
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Dr. Harold: I would like to ask, Mr. Chairman, if 
there is any relation between the resistance of these dye- 
ings to sunlight and the actinic protection that you might 
expect to get from the color of the reduced vat? As these 
samples passed around show, it would seem to me that 
a reduced vat bluish in color wouldn’t act as a protector 
half as much as if the reduced vat was of the orange 
type which would be apt to shut out actinic rays. Has 
any relation been studied between the color of the liquor 
in the reduced vat and the sensitivity to sunlight? 

Dr. Weber: I don’t believe the color of the reduced vat 
has any bearing on the sensitivity to sunlight inasmuch 
as Orange 4R has a reddish violet vat. Brilliant Indigo 
4B and most of the indigo derivatives have a yellow or 
brownish yellow vat. If they contain either chlorine or 
bromine, they are destroyed. It is only the content of 
halogen which causes the destruction. All the colors of 
the indigo type, at least all the ones I investigated—I 
didn’t have all at my disposal—are destroyed, and also 
the two colors of the anthraquinone type, Orange RRT 
and Orange 4R. All the other halogenated derivatives of 
the anthraquinone type did not show it. 


Chairman Herrmann: I would like to ask one ques- 
tion, Dr. Weber: To what extent would you recommend 
that one dim the light in a dye house in order to prevent 
any danger at all of a loss of color or a change of color? 
Is merely indirect sunlight adequate protection or would 
you actually draw the blinds? 

Dr. Weber: I think I would draw the blinds, if there 
is any chance of direct sun coming in, just as in dyeing 
developing colors, where everybody pulls the shades down. 
The same thing should be done when dyeing vat colors, 
because you can’t expect the dyer to remember which one 
is going to change and which isn’t. As a matter of fact, 
in that silk concern I was talking about, we dyed cotton 
for years and it happened that we used very little indigo 
derivatives, practically nothing but anthraquinone deriva- 
tives, and we had no trouble for a long time. Suddenly, 
as I explained, when we went to another part of the dye- 
house, the trouble started. If you dye shades with indigo 
derivatives, you are apt to get much more trouble, be- 
cause the number of halogenated indigos is so great. In 
fact, the majority of them are either brominated or 
chlorinated, and you are apt to get much more trouble 
on these colors. 


Mr. Schmidt: Do you think that is more pronounced 
on silk or cotton? 

Dr. Weber: It doesn’t seem to make much difference, 
although silk seems to be a little less attacked. I have 
tried Brilliant Indigo and Orange RRT. On the Orange 
RRT the silk was just as much attacked as the cotton 
and rayon. On the Brilliant Indigo 4B, which has pos- 
sibly a little more affinity for silk than for cotton or 
fayon, the dyeing on the silk did not change as much as 
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on the cotton and rayon. The cotton and rayon was per- 


fectly white, as you probably saw on these skeins. 
Mr. Schmidt: Does sunlight have any influence on 


Algo Brilliant Violet BB? 


Dr. Weber: No, sunlight is not apt to influence this 


color. 


Chairman Herrmann: Are there any further questions ? 


Is there anything else anyone would like to bring up be- 


fore the Association ? 


If not, there is one little notice that I would like to 
get into the record particularly, and that is occasionally 


we have reason to worry whether some of the members of 
the New York Section are receiving notices of these meet- 
ings or not. I would like to invite or request any member 


who reads this notice in THe Dyresturr REporRTER to 
kindly communicate with any one of the officers of the 
Section so that we can see that the name is properly 
recorded. As I have said before, some of our lists are a 


little old, and we are trying to modernize them but people 


move around and the addresses are lost and some of 
them may be obsolete. So kindly, any of you who don’t 
get your notices and see the notice in the paper, please 
communicate with one of the officers. 

If any of you have friends who are members of the 
Association who do not get the notices, ask them to get 
in touch with one of the officers. 

If there is nothing else to come before the Section, I 
am going to ask for a rising vote of thanks to the two 
speakers. 

. . . The members arose and applauded .. . 


. . . Whereupon, at nine thirty o’clock, the meeting 
adjourned... 


EIGHTY-FIFTH COUNCIL MEETING 


HE Eighty-fifth Council Meeting of the American 

Association of Textile Chemists and Colorists was 
held at the Hotel King Cotton, Greensboro, N. C., De- 
cember 2, 1932, at 2:15 P. M. 

The following were present :-— 

President: P. J. Wood. 

Vice-President: Wm. H. Cady. 

Treasurer: Wm. R. Moorhouse. 

Councilor: H. M. Chase. 

Councilors ex-officio: Henry Herrmann, Chairman, 
N. Y. Section; Prof. L. A. Olney, Chairman, Re- 
search Committee. 

Secretary: A. Newton Graves. 

The report of the last meeting was read and approved. 

The Secretary’s balance sheet was read as follows and 

approved :— 

Secretary's Balance Sheet—December 2, 1932 


Cash on hand, November 2, 1932............ $223.76 
Receipts, Nov. 2, to Dec. 2, Incl.: 
Applications 10@$5.00 .............. 50.00 
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Applications 1@$2Z.50 .............. 2.50 
Applications 1@$25.00 ............. 25.00 


Eomes (1932) «1G S5OD ...... 2.2.2.0 5.00 


Dues (1933) 411 @ $5.00 .............. 2,055.00 
Eanes CISES) «EGGERS nn... ccc acces. 4.83 
Beet eee) «= SUR GOe «ooo e cece 7.50 
Dues (1934) .1@ S500 .............. 5.00 
Reporter Sales (Howes Pub. Co.)...... 7.75 
Silk Standard and Postage, 1 @ $1.06.... 1.06 
Silk Standard and Postage, 1 @ $1.00.... 1.00 
Yearbooks, 5 @ $3.00.... 15.00 
Yearbook, 1 @ $2.00.... 2.00 
PETER: Siok pe ckun 5 a+ teen ees se, $1,075.00 

$3,480.40 

Disbursements : 

To Treasurer, Nov. 21, General Fund .... $500.00 
To Treasurer, Nov. 21, Research Fund ... 51.00 
To Treasurer, Nov. 23, General Fund .... 500.00 
To Treasurer, Nov. 23, Research Fund ... 375.00 
To Treasurer, Dec. 1, General Fund .... 674.00 
To Treasurer, Dec. 1, Research Fund ... 526.00 


Government Tax on Checks............ 02 
Cash on hand, Nat’l Bank of Commerce & 


IIR Seroe ele cee he eg oe hd 474.88 
WIERD tone re re Sed cu ey, 379.50 
$3,480.40 


The following were elected to membership as of thirty 
days after the publication of their names provided. no 
objections to any are received by the Secretary :— 


Active: 


Clark, Spencer J—163 Holabird Ave., Winsted, Conn. 
Foreman Dyer, Winsted Hosiery Co., Winsted, 
Conn. 

Gibbons, John T.—1914 Park Drive, Wilmington, Del. 
In charge of Research, Joseph Bancroft & Sons Co. 

Hall, C. Edward—26 May St., North Andover, Mass. 
Dyer. 


Hodges, Russell G—316 E St., North Wilkesboro, N. C. 
Dyer and Colorist, Wilkes Hosiery Mills Co., 409 F 
St., North Wilkesboro, N. C. 


MacLean, Donald R.—198 Chapel St., Saylesville, R. I. 
Dyer, The Premier Thread Co., 161 Rand St., Cen- 
tral Falls, R. I. 


Milne, Edward A—71 Main St., Shelbourne Falls, Mass. 
Chemist, Griswoldville Mfg. Co., Griswoldville, Mass. 


Perkins, Cecil J—2811 Fort Ave., Lynchburg, Va. Ho- 
siery Dyer, Lynchburg Hosiery Mills. 

Poindexter, C. C—Elkin, N. C. Chief Chemist, Chat- 

ham Mfg. Co., Elkin, N. C. 
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Ransford, Robert, Jr—1017 N. 64th St., Philadelphia, 
Pa. Sales Manager, Carbic Color & Chemical Co, 
Inc., Oxford and Mascher Sts., Philadelphia, Pa. 


Russell, John—280 Main St., Easthampton, Mass. Dyer, 
United Elastic Corp., Glendale Division, Easthamp- 
ton, Mass. 


Spalding, C. Eugene—31 Alfred Drown Road, West 
Barrington, R. I. Salesman, Geigy Co., Inc., Proyj- 
dence, R. I. 

Junior: 


Lopatey, Irving—1617 President St., Brooklyn, N. Y. 
Textile Chemist, Kahn & Feldman, Inc., 360 Suy- 
dam St., Brooklyn, N. Y. 


Student: 


Hayes, Arthur Courtney—2404 Hillsboro St., Raleigh, 
N. C. Student, N. C. State College, Raleigh, N. C. 


Corporate: 


Eavenson & Levering Co. — Third and Jackson Sts, 
Camden, N. J. 


Mr. Cady recommended that Junior members be re- 
quired to fill out a form for transfer to Active member- 
ship. 

A motion was made and voted that we hold a conven- 
tion in Chicago in September, 1933, and our Annual 
Meeting for election of officers in New York, in De- 
cember. 

Respectfully submitted, 


A. NEwTON GRAVES, 
Secretary. 








CALENDAR OF COMING EVENTS 


Meeting, Northern New England Section, 
March 11. 





Meeting, Mid-West Section, Schroeder Ho- 
tel, Milwaukee, Wis., March 11th. 


kK Bd 





Meeting, Philadelphia Section, March 24. 


* % 


Annual Meeting, Chicago, September, 1933. 
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ORGANIZING THE SILK INDUSTRY 


.. silk industry is slowly but surely organizing on 


a new basis which will permit of an early return to 
normalcy. The several branches of the industry have at 
last come to a realization of the fact that their problems 
are largely of their own making and that likewise the 
solutions of their problems have to be worked out within 
their own special groups. 

The throwsters have shown the way to the other groups. 
Organized as the Throwsters Institute, in a little less 
than a year they have, under the capable direction of Dean 
Hill, executive secretary, accomplished much that will be 
beneficial alike to themselves and to their customers. In 
the past, competition amongst the throwsters has been 
almost ruinous and in the fight for business many of 
them were forced to resort to methods of operation and 
practices which were not good for the industry. Under 
Mr. Hill’s leadership these harmful conditions are being 
curbed and eradicated wherever possible and all who 
read the annual report of the president of the Institute, 
A. J. Tynan, could not help being impressed by the fact 
that the throwsters are making good progress. 

Early this month the Institute of Dyers and Printers 
was formed with the announced purpose of considering 
and acting upon all problems of the dyeing industry with 
the special object of maintaining and improving high 
standards of quality and service in the business. It is 
too early to look for results from this new organiza- 
tion, but it is significant that the leading dyeing and print- 
ing concerns, which had stood aloof from previous at- 
tempts to organize the dyers along lines not in keeping 
with their own high standards of business practice, were 
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prominently mentioned as sponsoring the new associa- 
tion. The legitimate dyers and printers have too long 
been victims of vicious and uncurbed competition, but in 
spite of that they have carried on in their unceasing 
efforts to maintain quality in the production of American 
silk mills by their creative artistry and high class work. 

In the meantime the Silk Association of America car- 
ries on without any fanfares or bugle blowing, always 
working for the industry and accomplishing much in the 
face of great difficulties. An organization embracing the 
whole industry, it functions for all and steadily strives 
to protect the interests of its membership in all matters of 
major importance. The sending of representatives of 
the Japanese Government and of the Japanese raw silk 
producing interests to this market to study the need for 
initiating a promotional campaign for real silk in this 
country, was the result of efforts made by the Silk 
Association. 

The silk industry is today using rayon and other syn- 
thetic yarns in great quantities and the Silk Association 
has addressed a letter to the producers suggesting the 
formation of a committee to represent both the buyers 
and sellers of rayon yarns in formulating a code of 
rules and regulations to govern transactions in these yarns 
similar to the rules and regulations covering raw silk 
transactions. 

The silk industry cannot solve its problems in any 
other way than through organization work. The biggest 
problem of all, that of controlling the great surplus of 
productive machinery, can only be met by collective agree- 
ment and effort. 

The Steel Institute represents practically every steel 
mill in this country. Charles M. Schwab, making a re- 
port for the Steel Institute last year, said that its mem- 
bership was working at about 20 per cent of capacity and 
just about breaking even.. He said further that if their 
business increased to 50 per cent of capacity, they would 
be making money. 
organization work. 


This would not be possible without 


“Rayon Dyeing and Finishing” 

A series of articles under the above caption will start 
in the March 13th issue of this journal and will continue 
to run until finished. The author of this series of articles 
is Mr. B. L. Hathorne who will need no introduction to 
our readers inasmuch as several of his previous works 
have been published heretofore on these pages. His ex- 
perience entitles him to do justice to this particular sub- 
ject and we assure our readers that they will find much 
valuable information in these articles. A synopsis of the 
chapters will be found in the advertising pages and a 
glance through this will indicate the type of material which 
has been the subject of much thought and effort. This 
series will appear exclusively in the REPORTER so we ad- 
vise you to get your orders in now for any additional 
copies that you may want. 
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NEW PATENTS 
(Abstracted by Synthetic Organic Chem. Mfrs. Ass’n) 











Azo Dyestuffs and Method of Making Same. (Com- 
prises diazotizing 1-amino-4-phenoxy-naphthalene and 
coupling with an arylide of 2.3-hydroxy-naphthoic acid. 
According to components used yield on animal and vege- 
table fibers, or rayon and the like red to violet to brown 
colorations.) Ernest F. Grether, of Midland, Mich., as- 
signor to the Dow Chemical Co., of Midland, Mich., No. 
1,877,302, Sept. 13, 1932. 

Azo Arylides of 2.3 Hydroxy-Naphthoic Acid and 
Dyestuffs Derived Therefrom. (Dye cotton and other 
fibers directly in a wide range of colors varying from 
orange to deep blue and black and in remarkably clear and 
brilliant tones.) Ernest F. Grether, of Midland, Mich., as- 
signor to the Dow Chemical Co., of Midland, Mich., No. 
1,877,303, Sept. 13, 1932. 

Brominated Vat Dyestuffs of the Anthanthrone Series 
and Process of Making Same. (Dye vegetable fibres red- 
dish-orange shades of exceptional brightness and excel- 
lent fastness, particularly to light. A division of applica- 
tion Serial No. 145,697, filed Nov. 1, 1926, now Patent 
No. 1,803,757.) Richard Herz, of Frankfort-on-the- 
Main, and Werner Zerweck, of Frankfort-on-the-Main- 
Fechenheim, Ger., assignors to General Aniline Wks., 
Inc., of N. Y., N. Y., No. 1,877,315, Sept. 13, 1932. 

New Indigo Dyestuffs. (Yield bluish-grey to olive 
dyeings of excellent fastness to light and chlorine, pos- 
sessing remarkable levelling property and in printing be- 
ing easily fixed on the fiber.) Richard Herz, of Frank- 
fort-on-the-Main, and Max Schubert and Walter Brun- 
ner, of Frankfort-on-the-Main-Fechenheim, Ger., assig- 
nors to General Aniline Wks., Inc., of N. Y., N. Y., No. 
1,877,316, Sept. 13, 1932. 

Metalliferous Azo-Dyestuffs and Process of Making 
Same. (Particularly applicable in the manufacture of col- 
ored varnishes fast to light, which are derived from cel- 
lulose esters or ethers or artificial and natural resins as 
bases. An improvement in or modification of application 
Serial No. 397,140.) Fritz Straub and Hans Mayer, of 
Basel, Switzerland, assignors to firm of “Society of 
Chemical Industry in Basel,” Switzerland, No. 1,877,615, 
Sept. 13, 1932. 

zo-Dyestuff and Process of Making Same. (More 
particularly, chromium compounds.) Fritz Straub and 
Walter Anderau, of Basel, Switzerland, assignors to Firm 
of Society of Chemical Industry in Basle, of Basel, 
Switzerland, No. 1,877,743, Sept. 13, 1932. 

Dye and Process of Making Same. (Relates to the 
preparation of dye solutions from dyes (aniline, vege- 
table, mineral) without the aid of water, using instead 
any of a large number of glyco ethers; useful in the 
preparation of non-aqueous wood stains or dye solutions 
for coloring wood.) Leonard P. Dove, of Minot, No. 
Dakota, assignor, by mesne assignments, to R. M. Stee, 
Trustee, of Minot, No. Dakota, No. 1,877,748, Sept. 13, 
1932. 
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Vat Dyestuffs of the Anthraquinone Series. (Dye cot. 
ton and wool intense greenish yellow shades of very good 
fastness.) Otto Bayer of Frankfort-on-the-Main, Ger, 
assignor to General Aniline Wks., Inc., of N. Y., N.Y, 
No. 1,877,791, Sept. 20, 1932. 


Azo Dyes and Their Production. (According to com- 
ponents used yield on viscose rayon brown to red to blue 
to black shades.) Rainald Brightman, of Blackley, Man- 
chester, Eng., assignor to Imperial Chemical Industries 
Ltd., of Westminster, Eng, No. 1,877,800, Sept. 20, 1932. 


Process of Halogenating Anthanthrone. (Yield valu- 
able vat dyestuffs, dyeing vegetable fibers orange to red- 
dish shades of exceptional brightness and excellent fast- 
ness, particularly to light. A division of Patent No. 
1,803,757.) Richard Herz, of Frankfort-on-the-Main, and 
Werner Zerweck, of Frankfort-on-the-Main-Fechenheim, 
Ger., assignors to General Aniline Wks., Inc., of N. Y., 
N. Y., No. 1,877,866, Sept. 20, 1932. 

New Dyestuff of the Thioindigo Series. (Dyeing cot- 
ton clear red tints of good fastness, especially to light, 
and because of good fixing power particularly valuable 
as printing colors.) Erwin Hoffa and Hans Heyna, of 
Frankfort-on-the-Main-Hochst, Ger., assignors to Gen- 
eral Aniline Wks. Inc., of N. Y., N. Y., No. 1,877,870, 
Sept. 20, 1932. 


Dyestuffs of Pyrazolanthrone Series and Process of 
Making Same. (New valuable fast vat dyestuffs for cot- 
ton, yielding yellow to orange-brown shades.) Georg 
Kalischer, of Frankfort-on-the-Main, Heinrich Ritter, of 
Frankfort-on-the-Main-Fechenheim, Heinz Scheyer and 
Otto Bayer, of Frankfort-on-the-Main, Ger., assignors 
to General Aniline Wks., Inc., of N. Y., N. Y., No. 1, 
877,884, Sept. 20, 1932. 


Vat Dyestuffs of the Dibenzpyrenequinone Series. 
(Dyeing cotton intense reddish tints, being a continua- 
tion-in-part of copending application Serial No. 464,422.) 
Georg Kranzlein, Martin Corell, and Heinrich Vollmann, 
of Frankfort-on-the-Main-Hochst, Ger., assignors to 
General Aniline Wks., Inc., of N. Y., N. Y., No. 1,877,- 
899, Sept. 20, 1932. 


New Acid Dyestuffs and a Process of Preparing Them. 
(Comprises the reaction of 1-amino-4-bromo-anthraqui- 
none-2-sodium sulfonate with the sodium salt of 2-amino- 
5.6.7.8-tetrahydronaphthalene-4-sulfonic acid; yield on 
wool clear bluish tints of excellent fastness.) Erich 
Kronholz, of Bad Soden-on-the-Taunus, and Hans 
Schlichenmaier, of Kelkheim in Taunus, Ger., assignors 
to General Aniline Wks., Inc., of N. Y., N. Y., No. L- 
877,900, Sept. 20, 1932. 

Dyeing With Vat Dyestuffs Sensitive to Calcium Com- 
pounds. (By the addition of phosphoric acid or water 
soluble salts of the same.) Paul Nawiasky, of Ludwig- 
shafen-on-the-Rhine, Ger., assignor to General Aniline 
Wks., Inc., of N. Y., N. Y., No. 1,877,945, Sept. 20. 
1932. 


(Continued on page 166) 
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The mixing for the Indigosols was of the following 
general type: 












Indigosol dyestuff ................ 60 parts 
SE ME So bibn nd 6-6 o's Sava 200 parts 
ee 600 parts 
Sulfocyanide of Ammonia 1.1..... 40 parts 
Chlorate of Soda 10% ............ 80 parts 
Vanadate of Ammonia 1%........ 10 parts 
ED BOR wwe vc deun dale sutaas 10 parts 

1000 parts 





Even after printing and steaming successfully one cannot 
be sure of regular results unless strict precautions are 
taken to ensure that conditions in developing and washing 
off are consistent for each type of coloring matter and 
print effect. In this connection it is most important to 
ensure that similar concentrations of soap solution at reg- 
ular temperatures are used for washing off excessive print- 
ings of mordant colors. That the temperature is main- 
tamed and that the strength of the oxidizing bath is 
consistent throughout a run of vat colors or hydrosulfite 
color discharges. Another point to be noted in this con- 
nection is that in heavy patterns plenty of soap solution 
is used so that dirty soap carrying over from one box 
to another does not stain the white parts of the material, 
which in its turn by its dinginess would affect the bright- 
ness of the prints. 

In the case of colors that are not guaranteed fast, e.g., 
mordant and basic colors, too much soaping will flatten 
the prints, while on the other hand to obtain the full 
development and brightness of the Vats and Azoics a 
boiling treatment is absolutely necessary. 

In the last treatment of all, that of clearing the whites 
by means of bleaching powder solutions, great care must 
be exercised with mordant colors. An instance of what 
could occur is here given from experience. A batch of 
single color brown prints not intended for clearing at all 
was left beside a somewhat similar shade of a much 
faster brown which required a very strong, clear to bring 
up the whites. Instructions were given for the first batch 
to be left alone but in the hurry of a busy day both lots 
were cleared at the same strength of solution. Lot No. 2 
was improved in the whites and much bloomier in shade 
while Lot No. 1 which was not intended for clearing was 
all but spoiled in consequence. Part of the fault lay in 
the cloth, which had not been properly desized before 
printing and as a result had not taken the color properly 
80 that it was lying more or less on the surface and 
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therefore very susceptible to severe treatment such as 


was given to it. The instance was all the more remark- 
able in that the brown mixture involved was composed 
of three of the fastest chrome mordant colors known. 

Apart from actual processing difficulties and differences 
there are those to be met with in the actual application 
of the color. In block printing, for instance, many fac- 
tors enter into the case that make all the difference be- 
tween two shades, one printed by machine the other by 
block, while a third shade (or tone) would be obtained 
from the same lot of color by screen printing. Suppose 
for a moment we take a print paste and apply it by all 
three methods. In the first instance we get the shade we 
aimed at, by block it would be a good deal fuller and 
bloomier, while by screen an improvement even on the 
block print would be noticeable. 

In machine printing we have had copper rollers and 
more or less unyielding surfaces which all tend to crush 
the colors severely in the printing process. In block print- 
ing the wooden blocks and gentler mode of handling all 
tend to softer and fuller prints, though even here the 
results can be quite poor in certain circumstances. Lastly, 
by screen printing we have the method that requires least 
pressure of all and so gives the fullest and bloomiest 
result. 

Regarding shades printed by screen it has been sug- 
gested recently that to improve penetration, instead of 
using a rubber squeegee a felt strip should be inserted 
between two layers of wood so as to project just a little 
beyond the wooden portions. It is claimed for the felt 
that it acts more efficiently than the rubber in causing 
better penetration. It may be that as a result of the 
fibrous nature of the felt it acts more or less in a brush- 
like manner, in itself having a closer affinity for the 
cloth than the rubber, thus bringing the color into closer 
contact with the material. Against this improvement may 
be noted the difficulty of removing the color from the 
felt after each successive printing. It should, of course, 
be feasible to construct a squeegee that would lend itself 
to replacement of the felt as required. 

Another point in favor of brighter shades by block 
and screen printing is the fact that there is no drying 
on steam heated tins. This is all in favor of the colors, 
as by such means of drying a certain amount of color 
yield is lost by means of the premature superficial decom- 
position of the coloring matter, before steaming and de- 
veloping. This is especially noticeable with such colors 
as the Indigosols, Rapidogens, Rapid Fasts and all Azoics. 
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The fact that more color is allowed to remain on the 
material is also in their favor. In screen printing espe- 
cially, great differences have been noted in the way colors 
print as regards penetration and color yield. In the first 
respect it will often be found that colors which will give 
perfectly good penetration by block or machine will not 
do so by screen. While again colors made up with ex- 
actly the same thickening will give far different results, 
one lying on the face of the cloth, the other being well 
penetrated. It will be found as a general rule that colors 
which are in powder form give better results than paste 
brands, probably because of their greater solubility. 


Reverting to the question of color yield, it was noticed 
that in one particular case, that of a well known shade of 
Vat Orange of the anthraquinone series, it was very dif- 
ficult to obtain a full yield of color, all the shades printed 
with this particular orange being very decidedly below 
par. A similar shade of the indigoid type was introduced 
with splendid results but the reason for the failure of the 
anthraquinone color was never made apparent, although 
by machine and block print it gave excellent results. This 
it may be added was an isolated instance and never oc- 
curred with any other color whether anthraquinone or 
indigoid. 

Finally, the difficulties between laboratory trials and 
color shop practice must be taken into account by the col- 
orist. Here again the absence of plain rollers, tin drying 
and great pressure makes a very great different in the 
shades produced. As well as these differences there is 
the difference between laboratory and bulk steaming and 
in fact every difference there could be between a small 
trial and a large bulk order. 


To particularize, it is quite easy for one in the labora- 
tory to use almost any thickening he pleases in order 
to obtain his shade. On the other hand limitation of 
pattern and machine may make it impossible to use such 
a thickening in bulk. An instance of this is here recorded. 
A deep color was obtained with a mixture of starch and 
tragacanth. The pattern was ultimately found to contain 
a large number of fine lines and sharp edged objects. In 
order to give these their full prominence and proper ap- 
pearance the thickening had to be modified by leaving out 
the tragacanth and adding British gum, with a consequent 
loss in depth of color. 

Such differences as have been briefly noted along with 
many others that will occur to readers, constitute one of 
the colorist’s daily problems and must be faced with an 
ever-fresh outlook that will endeavor continually to find 
ways and means to overcome them successfully. 
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Halogen Derivatives of the Anthraquinoneazine Series 
and Process of Making Same. (As new articles the con- 
densation products of N-dihydro-1.2.2’.1’-anthraquinonea- 
zine and formaldehyde, dyeing cotton blue to greenish- 
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blue shades.) Heinrich Neresheimer and Wilhelm 
Schneider, of Ludwigshafen-on-the-Rhine, Ger., assign. 
ors to General Aniline Wks., Inc., of N. Y., N. Y., No, 
1,877,946, Sept. 20, 1932. 


Process for Producing Vat Dyestuffs of the Anthro. 
quinone Acridine Series. (Comprises subjecting bz-]- 
benzanthronyl-1-amino-5-benzoyl-amino-anthraquinone to 
the action of an alkaline condensing agent ; dye cotton fast 
yellowish olive shades.) Heinrich Neresheimer, of Lud- 
wigshafen-on-the-Rhine, Ernst Honold, of Frankfort-on- 
the-Main-Fechenheim, and Georg Bohner, of Friedrichs- 
feld, Ger., assignors to General Aniline Wks., of N. Y, 
N. Y., No. 1,1,877,947, Sept. 20, 1932. 


Vat Dyestuffs of the N-Dihydro 1.2.2’.1’-Anthraqui- 
noneasine Series and Process of Making Same. (More 
specifically chloro compounds of good fastness to chlor- 
ine.) Heinrich Neresheimer and Wilhelm Schneider, of 
Ludwigshafen-on-the-Rhine, Ger., assignors to General 
Aniline Wks., Inc., of N. Y., N. Y., No. 1,877,948, Sept. 
20, 1932. 


New Condensation Product of the Anthraquinone Ser- 
ies and a Process of Making Same, (Comprises acting 
on 2.2’-dimethyl-1.1’-dianthraquinonyl with an alkaline 
condensing agent in the presence of an organic diluent; 
dyes cotton fast yellow shades.) Heinrich Ritter, of 
Frankfort-on-the-Main-Fechenheim, Ger., assignor to 
General Aniline Wks., Inc., of N. Y., N. Y., No. 1,877, 
972, Sept. 20, 1932. 


New Indigoid Dyestuffs of the Anthraquinone Series. 
(Derived from anthraquinone-1.2-oxythiophene ; dye vege- 
table fibers brown, grey to olive-green shades of a good 
fastness and levelling power.) Heinrich Ritter and Wal- 
ter Brunner, of Frankfort-on-the-Main-Fechenheim, Ger., 
assignors to General Aniline Wks., Inc., of N. Y., N. Y., 
No. 1,877,973, September 20, 1932. 


Vat Dyestuffs of the Benzanthrone-P yrazolanthrone 
Series. (Dye cotton from a clear blue hydrosulfite vat 
greenish-blue tints of excellent fastness properties.) Karl 
Wilke, of Frankfort-on-the-Main-Hochst, Ger., assignor 
to General Aniline Wks., Inc., of N. Y., N. Y., No. l- 
878,050, Sept. 20, 1932. 


Vat Dyestuffs. (Obtainable by brominating 1’-anthra- 
quinonyl-7-amino-benzanthrone and subjecting the bro- 
minated product to alkaline condensation; dye vegetable 
fiber fast black shades.) Hugo Wolff, of Mannheim, 
Ger., assignor to General Aniline Wks., Inc., of N. Y., 
N. Y., No. 1,878,056, Sept. 20, 1932. 


Process for Manufacturing Vat Dyestuffs of the An- 
thanthrone Series. (Obtained by acting with an acylat- 


ing agent on an amino-anthraquinonyl-anthanthronyl- 
amine; dye cotton fast bluish grey shades.) Werner Zet- 
weck, of Frankfort-on-the-Main-Fechenheim, Ger., a 
signor to General Aniline Wks., Inc., of N. Y., N. Y, 
No. 1,878,058, Sept. 20, 1932. 
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Hydrogen Ion Measurement 
and Control 


A Need for Further Researeh in the Textile Industry 


By P. L. MANN 


HE acidity or alkalinity of solutions has long been 

recognized as an important factor in industrial 

operations, but the real benefits of accurate meth- 
ods of detection and control were not fully appreciated 
until the past few years. 

Hydrogen ion concentration and measurement is a sim- 
ple means of expressing the acidity or alkalinity of a solu- 
tion, the scale being set out in degrees much the same as 
a thermometer, the units being known as pH values. On 
this scale pH.7 represents complete neutrality—that is 
to say, the solution is neither acid nor alkaline. Values 
above pH 7 represent alkalinity, and below 7 acidity. The 
values rise in steps of 1, and each unit of one means that 
the solution is ten times more acid or more alkaline, as 
the case may be, than the last pH value. Thus, while 
pH 7 is pure water, pH 6 is ten times more acid than 
pure water, and pH 8 is ten times more alkaline than 
water. The scale usually employed ranges from pH 0 
(10,000,000 times the acidity of pure water) to pH 14 
(10,000,000 times the alkalinity of pure water). 


The pH value of a solution is measured either by elec- 
tricity, or by comparison with colored standards. The 
electrical method consists in measuring the electromotive 
force, or voltage, developed at suitable electrodes im- 
mersed in the solution to be tested, the principle being that 
the acid or alkaline characteristics of solutions depend 
upon the concentration of the hydrogen and hydroxyl 
‘fons, which are known to carry definite positive or nega- 
tive electrical charges. The electrical method, therefore, 
which measures these positive or negative charges, is a 
direct means for measuring acidity or alkalinity. 

One colorimetric method is based on the use of indica- 
tors, which consist of organic coloring matters which 
thange color according to the pH of the liquid in which 
they are dissolved. These indicators, do not show whether 
a solution is acid or alkaline—that is to say, their range 
does not cover absolute neutrality, or pH 7. By means 
of a suitable mixture of indicators, a number of color 
thanges may be obtained over a large pH range. In an- 
other method the color of the solution is compared with 
acolored glass standard, and the pH value of the solution 


under test can be read off directly, without any calcula- 
tions, 


As mentioned, the pH measurement of a solution has 


a wide application in a large number of industries, but 
apart from the fact that it is finding extensive use in the 
wet processes in the textile industries, its adoption to this 
industry has not, as yet, found favor to the same extent 
as in other industries. One of the most important indus- 
trial applications of pH control is in the manufacture of 
sugars. If the acidity is too high the process known as 
inversion occurs, which means that the sugar holds a large 
proportion of sucrose, which cannot be crystalized out. 
On the other hand, if the alkalinity is too great, the glu- 
cose is decomposed to give acid materials and coloring 
matter. It was, in fact, in the sugar industry that pH 
measurement was first applied on any scalt. It was real- 
ized that a close control of the clarifying process is essen- 
tial to the satisfactory elimination of impurities and to 
prevent the inversion of sucrose or destruction of glucose, 
with the consequent formation of highly colored and acid 
compounds. Also to maintain at the minimum those lime 
salts which form scale on heating surfaces and affect the 
boiling operations. 

An interesting application is to be found in the manu- 
facture of dyestuffs. It has been shown that the yield 
of dyes and pigments is profoundly affected by regulating 
the hydrogen ion concentrations of the intermediates. It 
has been found difficult, with some colors, to produce 
successive batches of exactly the same shade, and this 
difficulty has been largely overcome by pH control. 

Research is as essential to the progress of the dyeing 
industry as it is to the manufacture of dyestuffs, and the 
general activity in this field augurs well for future 
progress. In the textile industries means for ascertaining 
the pH values of the solutions employed serve a useful 
purpose. For example, acid dyeings are often made in 
baths with a pH of 1.5, which is, of course, very acid, 
while the alkalinity of neutral soap, between pH 9 and 10, 
which is used for degumming silk and scouring wool, de- 
teriorates the fibers to a very small extent. 

In the wet processing of silk and wool, pH value control 
is essential, particularly when one considers that either 
their acid or basic natures predominate according to the 
relative acidity or basicity of the solutions. Both these 
fabrics possess very definite neutral or isoelectric points, 
and damage to them progresses as the pH of the solutions 
in which they are immersed is removed from the iso- 
electric point. 
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Hydrogen ion control is similarly of importance in the 
bleaching of cotton, wool, and silk, and in weighting silk 
in the phosphate bath pH control is of considerable as- 
sistance. If we compare the old method of weighting silk 
we find the cost is reduced and more accurate results are 
obtained consistent with the minimum damage to the fiber. 
Considerable research is in progress on the influence of 
pH on silk and wool dyeing processes, and this is regarded 
as the most promising field in the textile industries. For 
instances, in the application of vat colors to wool and silk, 
it would be of great assistance if the best pH value for 
each color were known for holding the reduced color in 
solution and exhausting it on to the fiber, at the same time 
avoiding damage to the fiber. 

Corrosion of metals by water solutions enters many 
fields—for example, boiler feeding, and cooling water for 
condensers, and much trouble can be avoided by control of 
the hydrogen ion concentration. In the case of condenser 
water, for instance, pH control is valuable in tracing the 
changes in acidity which may occur due to a leakage of 
cooling water or to the accumulation of acid-forming 
matter, such as CO,. 

Hydrogen ion control pays an important part in the re- 
covery of trade wastes, and in the treatment of textile 
wastes, for instance, it has been found that the most ef- 
ficient purification takes place at pH values ranging be- 
tween 6.0 and 9.0 if copperas is used as the coagulant. 
In the case of alum a pH of 7 is found suitable. In some 
cases vacuum or plate and frame filtration of wool wash- 
ing liquors after coagulation has been ineffective until the 
pH was adjusted to 7 or thereabouts, when the process in- 
stantly became efficient. 

An important phase in the manufacture of paper is the 
precipitation of the sizing, which is carried out with alum. 
If too little alum is used, the size is not properly precipi- 
tated, while if too much alum is present, it tends to set 
up corrosion of the plant and to lower the quality of 


paper. Such troubles can be prevented by the use of pH 
control to determine the correct quantity of alum. 

The manufacture of industrial chemicals offers an in- 
teresting field for the application of pH control. In the 
manufacture of salts the process of purification and crys- 
tallization are affected by the pH of the mother liquors, 
and research in this direction has shown that slight modi- 
fication of the pH of a liquor will alter the size of the 
crystals, thus accelerating the rate of filtration. 


The conclusion to be arrived at by the established fact 
of pH measurement and control being so successfully ap- 
plied to a wide range of industries, is that within the near 
future the textile industries will make a fuller use both of 
the established and potential advantages which its pos- 
sesses. 
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Chemical Division Bulletins 


Issued by Chemical Division of the Bureau of Foreign 
and Domestic Commerce—Subscription 
Prices Are Indicated. 

2857—U. S. Imports of Specified Industrial Chem- 
tcals 
Pyrites, sulphur, uranium oxide, aluminum 
hydroxide, bromine, and compounds, precipi- 
tated chalk, phosphorus, strontium nitrate, 
chlorinated lime, magnesium sulphate, potas- 
sium carbonate, potassium chlorate and per- 
chlorate, potassium hydroxide, refined potas- 
sium nitrate, calcium chloride, and other 
cyanide salts and compounds. Mimeographed 
2 sheets. 

2858—U. S. Imports of Sodium Compounds 
Include chlorate, crude sulphate, cyanide, fer- 
ro-cyanide, fluoride, hydrosulphite, silicofluo- 
ride, sulphate anhydrous, and _ sulphide. 
Mimeographed 2 sheets. 

2859—U. S. Imports of Organic Acids, Alcohols 
and Specific Organic Chemicals 
Acetylene, butylene, ethylene and propylene 
derivatives; acetic acid, 65% or less; acetic 
acid over 65%, acetic anhydride, oxalic acid, 
tartaric acid, lactic acid, crude glycerin, and 
refined glycerine. Mimeographed 2 sheets. 

2860—U. S. Imports of Glues and Related Mate- 
rials, Alkaloids, and Specified Natural Or- 
ganics 
Bones (crude, steamed or ground), hoofs 
and horns, hide cuttings; gelatin, inedible, 
up to 40c lb.; gelatin, inedible 40c lb. or 
over; glues, casein, quinine sulphate, other 
quinine salts or cinchona derivatives, nico- 
tine and nicotine sulphate; all other alkaloids, 
salts and derivatives; menthol, santonin and 
salts, argols, and wine lees, and calcium tar- 
trate. Mimeographed 2 sheets. 

2865—U. S. Monthly Import Dye List 
Dye imports by country of origin and ports, 
and leading items by quantity; amounts in 
bonded customs warehouses, and imports clas- 
sified in complete detail by types. Mimeo- 
graphed, average 10 sheets. 


DYER—Cotton and Rayon Piece Goods Dyer seeks 
position. Years of experience on continuous and pig- 
ment vats, developed, indigosol, sulphur, direct and basi¢ 
colors. Jiggs, pads or reel machines, all styles cotton and 
linen goods, crepes, celanese and mixtures. Technical 
institute graduate. Address Box No. 766, American Dye 


stuff Reporter, 440 Fourth Avenue, New York. 


cerita inane aaamaese atari n 





Ml. lll, I ti ceca tonal SE ee ee can 





